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A. RECOMMENDED DETERMINATION 



ENVIRONMENTAL PROTECTION AGENCY 
INTERFIRST TWO BUILDING, 1201 ELM ST, 

DALLAS, TEXAS 75270 

-. 
RECOMMENDED DETERMINATION T 0 PROHIBIT, DENY, OR RESTRICT 

THE SPECIFICATION, OR THE USE FOR SPECIFICAT ION, OF AN AREA 
AS A DISPOSAL SITE 

INTRODUCTION : 

The Regional Administrator of Region 6 of the Environmental Protect ion Agency 
(EPA) i s  recommending, by way of t h i s  notice, t h a t  the  Administrator o f  EPA 
Invoke t he  provisions of Section 404(c) of the  Clean Water Act (33 U.S.C. 
1251 e t  seq.). Section 404(c) provides t h a t  t h e  EPA Administrator i s  autho- 
r i z e d f o  p roh ib i t  the spec i f i ca t ion  ( including t h e  withdrawal of specif ica- 
t l o n )  o f  any defined area as a disposal s i t e ,  and he i s  authorized t o  deny 
o r  r e s t r i c t  t he  use of any defined area f o r  spec i f ica t ion ( inc lud ing the 
withdrawal o f  spec i f ica t ion)  as a disposal s i te ,  whenever he determines, 
a f te r  not ice and opportuni ty f o r  publ ic  hearing, t h a t  t he  discharge of 
dredged o r  f i l l  mater ia ls  i n t o  such area w i l l  have an unacceptable adverse 
e f f ec t  on municipal water supplies, s h e l l f i s h  beds and f i shery  areas 
( inc lud ing spawning and breeding areas), w i l d l i f e ,  or recreat ion areas. 
The procedures fo r  implementation of 404(c) are set fo r th  i n  40 CFR 231. 

A1 though one pa r t i cu la r  pro ject  ( the Harvey Canal -Bayou Baratar i  a Levee 
Pro ject )  i s  the  focus o f  re la ted court  ac t ion (discussed below), there i s  
no pending permit apppl icat ion cur rent ly  being considered f o r  the  area i n  
question by e i t h e r  the  EPA o r  t he  U.S. Amy Corps of Engineers (Corps). 
This action, therefore, i s  not an EPA "veto" o f  a Corps permit decision. 
Instead, the  Regional Administrator i s  r ecomnd ing  a r e s t r i c t i o n  on the 
use o f  the  s i t e  described below. The r e s t r i c t i o n  would be appl icable t o  
fu tu re  permit appl ications* and t o  proposals f o r  using t he  area as a Corps 
o f  Engineers dredged mater ia l  disposal s i t e .  

* Substantial physical, b io log ica l  , and other changes have occurred t o  
warrant a new Section 404 appl icat ion and/or review associated w i t h  any 
proposal t o  proceed w i t h  the  o r i g i na l  design, o r  another design, o f  the  
Harvey Canal -Bayou Baratar i  a Levee Project, 
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The Reglonal Admin i s t ra to r ' s  dec i s ion  t o  i n i t i a t e  t h e  404(c) process came 
about a t  t h l s  p a r t i c u l a r  t ime p a r t l y  as a  r e s u l t  o f  recent  j u d i c l a l  act ion.  
A s u i t  was f i l e d  i n  1977 by landowners who were i n t e r e s t e d  i n  t h e  completion 
of a p ro jec t ,  uhfch o r i g i n a t e d  i n  t h e  1960's as a  Corps f l o o d  c o n t r o l  p r o j e c t  
(Harvey Canal-Bayou Bara ta r i  a  Levee Pro jec t ) .  The 1  andowners wanted t h e  
progect completed according t o  the  o r i g i n a l  design. This  o r i g i n a l  design 
inc luded l evee -bu i l d i  ng, cons t ruc t i on  o f  a  pumping s t a t i o n ,  and closr lre 
of some waterways. Land rec lamat ion b e n e f i t s  would have been rea l i zed  
through t h e  drainage of wetlands. 

Over t h e  years, EPA (and o the r  agencies) c o n t i n u a l l y  objected t o  t h e  o r i g i n a l  
p r o j e c t  design because of t h e  p o t e n t i a l  s i g n i f i c a n t  adverse e f f e c t s  ( p r i m a r i l y  
drainage of t h e  wetlands) upon on t h i s  p roduct ive  wetland ecosystem. I n  1975, 
€PA recommended a  modi f ied design, which would replace t h e  dams w i t h  f l ood  
gates and which would r e q u i r e  t h a t ,  i f  a  pumping s t a t i o n  was needed f o r  f l o o d  
con t ro l ,  i t  be operated so as t o  main ta in  t h e  i n t e g r i t y  o f  t h e  wetlands. 
Although t h e  Corps of Engineers a c t u a l l y  accepted t h i s  recommendation a t  one 
po in t *  (COE, Nov. 16, 1976) imp1 ernentation of I t  was pre-empted by a  1  aw 
s u i t  f i l e d  by landowners who would have benef i ted from t h e  drainage pro jec t .  

The l a t e s t  s tep  i n  t h e  landowner's law s u i t  occurred i n  t h e  U.S. D i s t r i c t  
Court f o r  t h e  Eastern D i s t r i c t  of Louisiana (on remand f r a n  t h e  U.S. Court 
o f  Appeals f o r  t h e  5 t h  C i r c u i t ) .  Judge Lansing M i t c h e l l  i ssued an order 
which, i n  pa r t ,  a l lowed EPA u n t i l  December 18, 1984, t o  i n i t i a t e  a  Sect ion 404(c) 
proceeding on t h e  p r o j e c t  as o r i g i n a l l y  des i  gned. On December 18, 1984, EPA 
Region 6  i n i t i a t e d  t h e  404(c) process w i t h  respect t o  t h a t  p o r t i o n  of t h e  Bayou 
aux Carpes swamp owned by those landowners. 

By t h e  same a c t i o n  EPA i n i t i a t e d  t h e  404(c) process f o r  an add i t i ona l  area 
a d j o i n i  ng t h a t  p roper ty ,  bu t  ou ts ide  o f  t h e  realm o f  t h e  area being considered 
i n  t h e  s p e c i f i c  case before  t h e  D i s t r i c t  Court. Together, bo th  of  these t r a c t s  
comprise t h e  approximately 3,000 acre  Bayou aux Carpes study area, which i s  
t h e  subject  o f  t h i s  recommendation. The impacts from bo th  t h e  o r i g i n a l l y  
designed Harvey Canal -Bayou Bara ta r i a  Levee P ro jec t  and o the r  a c t i v i t i e s  which 
would r e q u i r e  a  Sect ion  404 p e n i t  have been evaluated. 

*The Corps of Engineers subsequently denied a  permi t  appl l c a t i o n  from 
Jefferson Par i sh  f o r  cons t ruc t i ng  a  pumping s t a t i o n  a t  Bayou aux Carpes. 
The a p p l i c a t i o n  was submitted i n  response t o  an order  from t h e  24th  
J u d i c i a l  D i s t r i c t  Court, S ta te  o f  Louisiana. 



On May 10, 1985, EPA Region 6 issued a proposed determination* t o  p roh ib i t  the  
spec i f tcat fon of the Bayou aux Carpes study area for the  discharge of dredged 
or f i l l  material.  This proposal was made based on the 1 i k e l  i hood o f  unaccept- 
a b l e  adverse impacts t o  s h e l l f i s h  beds or  f ishery  areas ( inc lud ing spawning 
and breeding areas), w i  1 d l  i fe, and recreat ion resources. 

-. 
A publ ic  hearing was conducted i n  Gretna, Louisiana on June 18, 1985 i n  
order t o  accept comnents on the  proposed determination. Public pa r t i c i pa t i on  
a t  the  hearing and during the  comment period (ending August 19, 1985) was 
substantial.  Support was expressed both f o r  and against the  proposal. The 
€PA proposal was supported by t he  National Park Service, t he  U.S. Fish and 
W i l d l i f e  Service, the  National Marine Fisheries Service, t he  Louisiana 
Department of Wild1 i f e  and Fisheries, the Louisiana Department of Natural 
Resources, numerous envi ronmental and c i v i c  groups, and many c i t i zens  wi th  
an in te res t  i n  the  area. Those opposing t he  proposal included some owners 
of land w i t h i n  the  study area and several business organizations promoting 
t h e  i ndus t r i a l  development o f  the  Gul f  Intracoastal  Waterway (Bayou Baratar ia)  
frontage. 

The U.S. Army Corps o f  Engineers has also requested t ha t  EPA exclude from 
the  proposed r e s t r i c t i o n  an area f o r  the disposal o f  dredged mater ia l  from 
the  Gulf Intracoastal  Waterway (Bayou Barataria). That segment o f  the 
waterway has never been dredged since the i n i t i a l  construction. According 
t o  t he  Corps (COE, Aug. 15, 1985). the segment i s  not expected t o  reqy i re  
maintenance i n  the  near future. The adverse impacts t o  f i s h  and wi1d)Sfe ,, I e 

resources as a resu l t  o f  such disposal are projected t o  be significant dJWPt 
unacceptable, as discussed be1 ow. For t ha t  reason, a l te rna t i ve  disposal 
s i t e s  should be u t i l i z e d  i f  and when maintenance dredging i s  required along 
t h i s  approximately 3.7 m i l e  segment o f  t he  95 mi le  p ro jec t  between the  
Mississippi  River and the  Atchafalaya River. 

DESCRIPTION OF THE SITE:  

The Bayou aux Carpes study area i s  located approximately 10 mi les  south of 
New Orleans, Louisiana, on t he  "West Bank'' of Jefferson Parish. The area 
i s  bounded on t he  nor th  by the  east-west Es te l l e  Pumping Stat ion Out fa l l  
Canal, on t he  east by t h e  Plaquemines-Jefferson Parish l i ne ,  on the  south 
by Bayou Baratar ia and Bayou des Familles, and on t he  west by State Highway 
3134 and t h e  "Vee-Levee" p ipe l ine  canal. The geographic coordinates are: 

* Pub1 ished i n  t he  Federal Register on Hay 17, 1985. 



Range 23 East, Township 15 South, Port ions of Sections 13, 14, 55, 57, 59; 
Range 24 East, Township 14 South, Port ions o f  Sections 55, 81, 82; and 
Range 24 East, Township 15 South, Port ions of Sections 48, 49, 50, 52, 57. 

b p s  of the  study area are attached. 

The southwest border of the  study area i s  adjacent t o  the  Baratar ia  Un i t  
of the  Jean L a f i t t e  National H i s to r i ca l  Park. About 600 acres of the  
Baratar ia  Un i t  l i e s  w i t h i n  the Bayou aux Carpes drainage area. The Park 
lands are hydro log ica l l y  connected t o  t he  Bayou aux Carpes study area v ia  
fou r  sets of cu lve r ts  under Louisiana Highway 3134. 

The Bayou aux Carpes study area i s  a pa r t  of the Baratar ia Basin hydrologic 
un i t .  The area i s  subject t o  s l i g h t  t i d a l  e f fec ts  and appears p r ima r i l y  as 
a freshwater t o  weakly brackish aquatic system, Wind appears t o  be the 
primary force af fect ing water leve ls  i n  the  study area. Water t ransport  
from Bayou aux Carpes t o  Bayou Baratar ia i s  general ly  rap id  and d i rec ted 
towards Bar a r i a  Bay. The po ten t ia l  f o r  f looding over the ma jo r i t y  of the  
study area 2 ue t o  r i s i n g  water i n  Bayou Baratar ia exceeds 50 percent of t he  
t ime (EPA, Jan. 1985). 

Levees span v i r t u a l l y  t he  e n t i r e  perimeter o f  t he  Bayou aux Carpes study 
area. The two m i l e  long Southern Natural Gas P ipe l ine canal provides the 
primary hydrological  connection between the  study area and Bayou Baratar ia  
(Gulf In t racoasta l  Waterway) and, u l t imate ly ,  Baratar i  a Bay. During t he  
construct ion of the  Southern Natural Gas P ipe l ine Canal and several shorter  
unmaintai ned d r i l l  hole canals (no producing n e l l s  e x i s t  i n  the study area) 
dredged mater ia ls were deposited along t he  canal banks. The levees general l y  
r i s e  no more than a few feet. Aside from the r e l a t i v e l y  f l a t  topography, 
numerous breaks i n  the  levees and t he  u n f i l l e d  area a t  t he  head o f  the 
Southern Natural Gas P ipe l ine Canal provide a pathway f o r  surface water t o  
exchange between t he  canals and surrounding swamps and marshes. Remnants 
o f  the o r i g i na l  Bayou aux Carpes waterway are unleveed, thus a1 lowi  ng 
surface water t o  sheet f low across t o  the ad jo in ing wetlands, 

The study area i s  a d iverse estuar i  ne ecosystem coveri  ng approximately 
3,000 acres i n  t he  upper reaches o f  the  Baratar ia  Bay Basin. Approximately 
71 percent o f  the study area i s  comprised o f  forested wetlands, shrub 
wetlands, and cypress swamps whi 1 e approximately 21 percent i s  represented 
by marshlands, ponds, and open waterways. The remainder o f  the  study area 
cons ls ts  o f  land c l a s s i f i e d  as o l d  orchard, res iden t ia l ,  ag r i cu l tu ra l ,  indus- 
trial , wooded upland, and grass1 and associated w i t h  levees and roads (EPA, June 
19, 1985). 

Bald cypress (Taxodi urn d i  stichum) , tupel  o-gum (Nyssa aquatica) , green ash 
(Fraxinus n n m a m d  map1 e (Acer rubrum), are camon overstory 4+ v m n  n t e orested wet1 and areas m e m t e m  b u l l  rush (Sci r us se va l  idus), bu l  l tongue (Sag i t t a r i a  fa1 cata), pennywort (Hydrocotyle onariensis) , 



I r i s  ( I r i s  i gan t i cae ru lea )  , smartweed (Pol onum spp.), sp i  kerush (Eleochari  s 
spp.) w a B l i g a t o r  weed (A1 ternanthera id- I oxeroides) , are  t y p i c a l  o f  t h e  
marsh reglons of t h e  s tudy  area. Water-hyacint Z h h o r n i a  crass1 es), and 
duckwed (Lmna spp.) character1 ze t h e  f l o a t 1  nghv:ietatlon o f d u  and 
canals I n  t h e t u d y  area (EPA, June 19, 1985 and USFWS, 1985). 

As It c u r r e n t l y  ex i s t s ,  t h e  Bayou aux Carpes study area i s  a v i a b l e  and valuable 
wetland area*, which I s  a func t lon lng  component of t h e  Bara ta r i a  Bay and es tuar ine  
system. Seasonally flooded forested wetland areas, such as a re  found here, a re  
considered among t h e  most b i o l o g i c a l  l y  product ive  of a1 1 wet1 and ecosystems. 
Despi te t h e  e x i s t i n g  a l t e r a t i o n s ,  ma in ly  levees and canals, t h e  Bayou aux Carpes 
study area prov ides l o c a l  and regional  b e n e f i t s  i n  t e r n s  o f  water storage and 
release, h a b i t a t  f o r  t h e  product ion and growth o f  freshwater and es tuar ine  
f i s h  and s h e l l f i s h ,  n u t r i e n t  processing, and a source of organ5c ma t te r  f o r  
expor t  t o  B a r a t a r i a  Bay. These values a re  e laborated upon below. 

A. Local Values 

The assemblage of f i n f i s h  species i s  d i ve rse  and i s  i n d i c a t i v e  of a s tab le  
f i s h e r i e s  community i n a re1 a t  i ve ly  unstressed envi  r o m n t .  Water qua1 i t y  
I s  good and t h e r e  i s  adequate interchange between t h e  waterways and adjacent 
wetlands t o  a l l o w  f o r  t h e i r  use as spawning and nursery areas (EPA, Jan. 1985; 
LDNR, J u l y  1985; USFWS, 1985). The interchange of water a l s o  promotes s i g n i f i -  
cant  n u t r i e n t  and d e t r i t a l  t r a n s p o r t  (EPA, Jan. 1985). 

A t  l e a s t  twenty- three species of f reshwater  f i s h e s  a r e  repor ted  t o  be associ- 
a ted  w i t h  t h e  Bayou aux Carpes drainage area. The area prov ides spo r t  f i s h i n g  
oppor tun i t i es  f o r  channel and b lue  c a t f i s h ,  sunf ish,  b l u e g i l l ,  and largemouth 
bass (EPA, Jan. 1985; Day, 1984; USFWS, 1985). 

The l o c a l  f i she ry  resource value assumes an even broader geographical s i g n i  f i - 
cance s ince  a d u l t  and j u v e n i l e  f o n s  o f  some freshwater species move from 
t h e  t r a d i t i o n a l  f reshwater  regions of t h e  Bara ta r i a  Basin towards t h e  Gulf 
I n  t h e  f a l l  and e a r l y  winter .  There they  rep lace marine species immigrat ing 
from t h e  es tuary  t o  t h e  Gulf. As summer approaches, s a l i n i t y  and temperature 
Increase and t h e  f reshwater  f o n s  r e t r e a t  back t o  t h e  upper freshwater zones 
o f  t h e  bas in  (Day, 1984). 

W i t h i n  t h e  study s i t e ,  several areas of non-wetlands occur (approximately 
150 acres I n  t o t a l  ), p r i m a r i l y  a long t h e  na tu ra l  levee r i d g e  of Bayou des 
Famil les.  



I n  add i t ion  t o  f i n f i sh ,  f i e l d  sampling (EPA, Jan. 1985) y ie lded 14 taxa of 
mcro inver tebrates from sta t ions i n  t he  canals and bayou and 27 taxa o f .  
mcro inver tebrates from the  marsh and swamp areas. Many o f  these macro- 
invertebrates ( j uven i l e  crawfish, grass shrimp, and amphi pods) are important 
as f$sh food items. Others, inc lud ing blue crab and adul t  red swamp crawfish, 
are of d i r e c t  commercial value. 

The study area also provides valuable habi ta t  f o r  a d i v e r s i t y  o f  w i l d l i f e  
species. The marsh1 ands and forested wet1 ands provide feeding, rest ing, 
nesting, and escape habi ta t  t o  numerous species o f  game and nongame mammals 
and commercially important furbearers, songbirds, raptors, migratory and 
resident waterfowl, wading bf rds, woodpeckers, other birds, and many species 
o f  amphibians and r e p t i l e s  (USFWS, 1985). 

DurSng the  f i e l d  studies (EPA, Jan. 1985 and USFWS, 1985). a t  leas t  70 
species were observed, inc lud ing nine species o f  amphibians, 10 species of 
rep t i l es ,  45 specjes of birds, and s i x  species o f  mammals (EPA, Jan. 1985 
and USFWS, 1985). Of those species observed, t he  wood duck, bald eagle, 
and American a l l i g a t o r  are considered by the F ish and W i l d l i f e  Service t o  
be National Species o f  Special Emphasis. I n  addit ion, the p i leated wood- 
pecker has been high1 ighted by the F ish and W i l d l i f e  Service Reg5 onal 
Resource Plan f o r  t he  Southeast Region. The endangered bald eagle i s  known 
t o  nest i n  t h e  general v i c i n i t y  o f  the Bayou aux Carpes study area. A t  l eas t  
three bald eagle nests have been documented w i th in  a 10 mi le  radius o f  t h i s  
area (USFWS, Nov. 13, 1984). 

9. Regional Values 

1. Hydrology 

The r e l a t i v e l y  f l a t  topography o f  the study area, i n  combination w i t h  the  
low and/or broken levees, enhances the  capacity o f  the study area t o  detain 
surface waters and a f f e c t  a slow release t o  downstream systems. The water 
storage capaci ty of the study area was confi nned by measuring the c y c l i c  
ch lo r ide  concentrations o f  swamp water discharged t o  Bayou Baratar ia and by 
monitoring a dye t racer.  The storage capacity i s  s i gn i f i can t  i n  t ha t  
water which i s  f requent ly introduced i n t o  the  study area from Bayou Baratar ia 
contains urban runo f f  from the surrounding area. While t he  water i s  tem- 
p o r a r i l y  detained i n  t h e  Bayou aux Cbrpes area, heavy metals are deposited 
i n  t he  sediments. A1 so, i norgani c n i t rogen i s b i  01 ogi cal l y  processed 
Jnto o ther  compounds, i ncl  udi ng p lan t  and animal matter, which are then 
subject t o  export t o  downstream areas (EPA, Jan. 1985 and Day, 1985). 

2. Contr ibut ion t o  t he  Baratar ia Bay Estuary 

Baratar ia Bay i s  one o f  t he  most productive estuarine areas along t he  
Louisiana coast. Louisiana estuaries w e  t h e i  r high l eve l  o f  p roduc t i v i t y  
t o  the  extensive systems of marshes and swamps i n  the upper basins, These 



upper basin regions, such as t he  Bayou aux Carpes study area, provide t he  
drajnage necessary t o  maintain the  broad, s tab le  brackish zones i n  t h e  
estuary (Day, 1984). I 

€PA f i e l d  studies (EPA, Jan. 1985) demonst rated a hydrological connection 
between t he  study area and the  Baratar ia Bay estuary. This pathway appears 
t o  have been operational each month of the year i n  1984, thus provid ing a 
route  f o r  the  exchange of both nu t r ien ts  and aquatic l i f e .  

F i e l d  data i nd i ca te  t h a t  the  Bayou aux Carpes study area i s  seasonally 
bracklsh and several o f  t he  species co l lec ted i n  t he  area can t o l e ra te  both 
f r esh  and sa l ine  envi ronments. Observations o f  bay anchovy, s t r iped  mu1 l e t ,  
th read f in  shad, t idewater s i l  verside, and blue crab provided recent evidence 
o f  ingress and egress by estuar ine organisms (EPA, Jan. 1985 and USFWS, 1985). 
The Louisiana Department o f  Natural Resources has stated t h a t  *these wetlands 
provlde not  only important w i l d l i f e  habi tat ,  bu t  ac t  as nursery grounds for  
many estuar ine dependent species o f  recreat ional  and commercial value t o  
t h e  State o f  Louisiana" (LDNR, Ju ly  10, 1985). 

EPA has found t h a t  hab i ta ts  fu r the r  downstream r e l y  on the  freshwater wet- 
lands i n  the  study area f o r  t h e i r  sources o f  important nutr ients.  The 
forested wetlands o f  the  upper Baratar ia Basin export l a rge  amounts of 
nitrogen, phosphorus, and carbon t o  the  estuaries o f  the  lower basin. 
This I s  a major source o f  the energy which fue ls  the high p roduc t i v i t y  of 
t he  Louisiana coastal ecosystems (Day, 1984). 

The amount o f  p lant  biomass produced i n  the  study area, although not  d i r e c t l y  
measured, appears t o  be comparable t o  t ha t  measured i n  nearby s i t es  (Conner 
and Day, 1976; EPA, Oct. 1980; USFWS, March 1982; USFWS, March 1984) exh ib i t -  
i n g  s im i l a r  species composition. This p lant  biomass i s  s ign i f i can t  because 
i t serves both as an important d i r e c t  food source f o r  numerous species of 
f i s h  and w i l d l i f e  t h a t  l i v e  on o r  v i s i t  the p ro jec t  s i t e ,  and as a source 
o f  d e t r i t u s  (i .e,, p lan t  and animal mater ia l  undergoing various stages of 
decay by t he  ac t ion  o f  bacter ia  and fungS). D e t r i t a l  mater ia l  const i tu tes  
a la rge  f r a c t i o n  o f  t he  d i e t  o f  f ishes and invertebrates and thereby con- 
t r i b u t e s  t o  the  downstream estuar ine food webs. By t h i s  mechanism, recrea- 
t i o n a l  and comnercial f i s h  and she1 l f i s h  resources are supported. 

EPA f i e l d  and laboratory studies confi  rmed t h a t  t h e  Bayou aux Carpes study 
area I s  a source o f  organic carbon and n i t rogen t o  Bayou Barataria, leading 
t o  Baratar ia  Bay. Nut r ient  exchange measurements and dye t r ace r  studies 
v e r l f l e d  the  export mechanism. During the  study period, water t ranspor t  
f r a n  Bayou aux Carpes t o  Bayou Baratar ia was rap id  and d i rec ted towards 
Baratar ia  Bay. Traced waters leav ing the  Bayou aux Carpes study area v i a  
t h e  Southern Natural Gas Pi pel  i ne canal t raveled downstream i n Bayou Baratar i  a 
a distance o f  s i x  mi les i n  less than 24 hours (EPA, Jan. 1985). 

The d e n i t r i f i c a t i o n  process i s  an e f f i c i e n t  and important funct ion of 
forested swamps, as we1 1 as t i d a l  marshes. The b i  o log lca l  cyc l ing  of i n -  
organic n i t rogen was evident i n  the Bayou aux Carpes study area. Bayou 



Baratar ia  was found t o  be the  primary source o f  inorganic n i t rogen and t h e  
study area was found t o  be a p r i n c i p a l  s i t e  f o r  i t s  ass im i la t i on  i n t o  
o t h e r  n i t rogen  forms, such as animal and p lan t  protein. Concentration 
grad ient  s tudies revealed t h a t  t h e  study area i s  a s i g n i f i c a n t  source o f  
organic matter  exported t o  the  lower Bara tar ia  estuar ine system (EPA, Jan. 
1985). 

I n  summary, EPA studies confirm t h e  determination o f  t h e  Louisiana Depart- 
ment of Natural Resources t h a t  t h e  Bayou aux Carpes study area "plays a 
v i t a l  r o l e  i n  t h e  funct ion ing o f  the  estuar ine system by c o n t r i b u t i n g  
organic matter  and ac t ing  as a buffer between adjacent developed areas and 
t h e  lower estuary." Further, t h e  s t a t e  agency advised EPA t h a t  t h e  study 
area i s  "an important element i n  the  upper Bara tar ia  estuary and w i l l  be 
considered a key component o f  t h e  system when t h e  Louisiana Department of 
Natural Resources i n i t i a t e s  a f u t u r e  study f o r  special  area management o f  
t h e  upper Bara ta r ia  basin" (LDNR, J u l y  10, 1985). 

3. Recreation 

The Bara ta r ia  U n i t  of t h e  Jean L a f i t t e  National H i s t o r i c a l  Park l i e s  w i t h i n  
t h e  same drainage basln as t h e  Bayou aux Carpes study area and i s  eco log ica l l y  
s i m i l a r  t o  t h e  study area. Since the re  i s  a d i r e c t  hydro log ica l  connection, 
eco log ica l  cond i t ions  i n  t h e  study area have a st rong inf luence on t h e  
600 acre Park segment. The vegetat ion w i t h i n  t h e  Park contains s i g n i f i -  
cant undisturbed areas o f  th ree  major f o r e s t  types: r idge, bottomland hard- 
wood, and cypress-tupelo. Most natura l  levee areas i n  south Louisiana 
have been ex tens ive ly  developed and the  study area i s  one o f  t h e  very few, 
and perhaps t h e  on ly  protected area, M e r e  a l l  t h ree  communities remain 
i n  t h e  na tu ra l  s t a t e  (Day, 1984). Park management plans c a l l  f o r  t h e  u n i t  
t o  be maintained as a "protected representat l v e  na tu ra l  community subzone" 
(NPS, Oct. 12, 1984). 

The Park Service has a lso  placed an emphasis on t h i s  area as an education- 
a1 resource. An i n t e r p r e t a t i v e  walkway t raverses t y p i c a l  bottom1 and 
fores ted wetlands, then enters a cypress-tupelo swamp, The t r a i l  receives 
h i g h  v i s i t o r  use and i s  a major t o o l  i n  t h e  Park's education program. I n  
addl t i  on, an "envi r o m e n t a l  education group use s i t e v h a t  1 s planned 
would r e l y  h e a v i l y  on t h e  swamp area adjacent t o  t h e  Bayou aux Carpes 
study area (NPS, Oct. 12, 1984 and NPS, Aug. 7, 1985). 

Recreational oppor tun i t i es  such as boa t i  ng , f i s h i n g  , t rapp ing  , and some 
hunt ing  are a l s o  a v a i l a b l e  w i t h i n  t h e  bounds o f  t h e  study area. The 
p u b l l c  c u r r e n t l y  has access t o  por t ions  of t h e  t r a c t  by way o f  t h e  
major watercourses. 

C. Summary o f  Values Assessment 

The recent EPA Section 404(c) eva luat ion  has confirmed t h e  conclusions 
regarding t h e  eco log ica l  values o f  t h e  study area which were described 



i n  t he  Chrch 31, 1976, EPA Region 6 review o f  the Harvey canal-8ayou Barataria 
Levee Pro ject  (Appended t o  EPA, Jan. 1985). The s i t e  i s  a productive and 
funct ioning component of t he  Baratar ia Bay system. The ecological and 
Pecreational values are numerous and are evident a t  both the local ,  on-si te 
l eve l  as we1 1 as t h e  broader regional level.  

POTENTIAL ADVERSE IMPACTS OF SECTION 404 PERMIT ACTIVITIES: 

A. Cumulative and Regional Impacts 

As reported by the Department o f  Commerce (USDC, 1980). Louisiana i s  the 
t h i r d  ranking s ta te  i n  f i sher ies  employment and the state's estuarine 
system produces 28 percent o f  the nation's f ishery  harvest. The Corps 
of Engineers recent ly  estimated t ha t  40 percent o f  the nation's fu r  
catch came from coastal Louisiana marshlands. They also report  tha t  
W[s)portsmen spend 25 m i  11 ion  user-days each year hunting and f i s h i  ng i n  
t h i s  inc red ib ly  productive area. I n  1983, the  value o f  t he  f i sh  and 
w i l d l i f e  resources was $450 m i l l i o n "  (COE, 1984). 

The nat ional  and statewide s igni f icance o f  these resources was summarized 
by the  Department o f  Commerce thus ly :  "The coastal and marine resources o f  
t h e  Louisiana coastal zone, i ncl  udi ng 1 i v i  ng and non-1 i v i  ng resources, 
recreation, f i sh ,  w i l d l i f e ,  estuarine, and water and land resources, are 
values o f  prime importance t o  the  people and economy o f  the State and the  
nation." And yet ,  i t  i s  an area experiencing increasing pressures f o r  
wet 1 and convers i on and economi c devel opment ( LDTD, 1978 and USDC , 1980) . 
I n  a repor t  t o  the  Jo in t  Leg is la t ive Committee on Natural Resources, Dr. 
Sherwood Gagliano stated t h a t  over the l a s t  80 years, over 800,000 acres 
o f  land i n  coastal Louisiana have been los t .  Approximately 58 percent of 
t h i s  has occurred over the past 25 years. I n  other words, h i s  f indings 
c l e a r l y  ind ica te  a geometric, ra ther  than ar i thmet ic,  r a te  of coastal land 
loss i n  Louisiana (Gagliano, 1981). 

Recent losses o f  forested wetlands i n  the  s ta te  are on the order of 87,200 
acres annually (USFWS, March 1984) and the losses o f  estuarine wetlands i n  
Louisiana have been reported a t  a ra te  o f  25,000 acres, o r  40 square miles, 
per  year (USFWS, Harch 1984; COE, 1984; Dozier e t  a1 .; and Gagliano, 1981 ). 
This i s  extremely s i gn i f i can t  i n  l i g h t  o f  the  f ac t  t ha t  Louisiana possesses 
approximately 41 percent o f  the  coastal marshes i n  the  coterminous U.S. 
(COE, 1984). Aside from t h e  b io log ica l ,  water qua1 i ty,  recreational, and 
f lood  p ro tec t ion  bene f i t s  which are being affected, economic Impacts are 
a lso  being real ized. The U.S. Fish and W i l d l i f e  Service has found t h a t  
Louisiana's "mu1 t i - m i l  1 i o n  do1 1 ar  commercial Inshore shrimp f i shery  i s  
d i  r e c t l y  proport ional  t o  the  area o f  i n t e r t i d a l  emergent wetlandU (USFWS, H 

March 1984). 

The causes c i t e d  f o r  these wetland losses include such natural  phenomena 
as coastal subsidence and compaction, erosion, and sea l eve l  r ise,  and 



such anthropogenic causes as channelization, levee construct ion, canal 
dredging, subsidence due t o  mineral extract ion,  ag r i cu l t u ra l  expansion, 
and urban expansion. Many of the  second group o f  a c t i v i t i e s  f a l l  under 
t h e  j u r i s d i c t i o n  of Section 404 of t he  Clean Hater Act. I n  fac t ,  i t  has 
been predicted i n  a report  by t he  Department of Commerce t h a t  'if the 
present dra in ing and f ill i ng operations fo r  urban and commercial development 
I n  t he  coastal area continue a t  the current  rate, an add i t iona l  186,000 
acres of the s ta te 's  wetlands w i l l  be l o s t  by the year 2000" (USDC, 1980). 

The same types o f  a c t i v i t i e s  causing s ign i f i can t  statewide coastal wet- 
land losses are a lso reported by t he  Department o f  I n t e r i o r  as major i n f l u -  
ences i n  the Baratar ia Basin, w i t h i n  which the  study area l i e s  (USFWS, 
1983). The Louisiana Department o f  Transportat i on  and Development (LDTD, 
1976) has calculated the t o t a l  land loss of Baratar ia Basin wetlands as 
being 44,800 acres by 1970. 

A s i gn i f i can t  and adverse cumulative e f f e c t  would resu l t  i f  the  study area 
wetlands were t o  be drained or converted t o  urban o r  ag r i cu l t u ra l  uses. 
The upper Baratar ia  Basin wet1 ands are increasingly being r inged by urban 
development. This can be seen along t he  Bayou des Familles r idge t o  the  
northwest of the Es te l l e  Pumping Stat ion Ou t f a l l  Canal. Also, t he  e f f ec t s  
o f  pumping upon hab i ta t  s im i l a r  t o  t h a t  o f  the study area may be seen i m -  
mediately west o f  t h a t  canal. 

I n  order t o  evaluate t he  po ten t ia l  cumulative e f fec ts  o f  the  loss o 
t i o n  of the  3,000 acre study area wetland t r a c t  w i t h i n  the context 
Baratar ia  Basin, a general idea o f  the  scale of the  economic value 
t r a c t  was found useful.  The value o f  an acre of wetland i n  the  Baratar ia 
Basin has been estimated t o  be $9,058.93 annually (USDC, 1980 and USFWS, 
May 1984). This value was computed i n  1978 and accounts for  only commercial 
and recreat ional  f i s h i n g  , commerci a1 t rapping , and recreation. The f i g u r e  
does not  account f o r  a l l  benef i ts  provided by the wetlands, omi t t i ng  such 
fac to rs  as f l ood  cont ro l  and waste treatment. Using t h i s  estimate, a 
pred ic tab ly  conservative value o f  the study area wetlands i n  terms of 
f i sh ,  w i l d l i f e ,  and recreat ion benef i ts  alone would amount t o  approximately 
$27 m i l l i o n  annually. This est imate would not account for  the add i t iona l  
p o s i t i v e  inf luences from the  hydro log ica l ly  connected Jean L a f i t t e  National 
H i s to r i ca l  Park. The val ue might a lso be considered understated because 
t h e  study area represents a notable port ion,  roughly four  percent o f  the 
p e r l o d i c a l l y  f looded marsh and swamp area i n  t he  expansive Baratar ia  Basin 
(derlved from USFWS, 1983). The Baratar ia  Basin i s  responsible f o r  a 
large,  I f  n o t  t h e  largest ,  share of Louisiana's t o t a l  commercial f ishery 
harvest (Craig and Day, 1977 and EPA, Jan. 1985). 

Therefore, based on EPA's f ind ings o f  the  wetland values and funct ions of 
t h e  Bayou aux Carpes study area, i t  can be seen t h a t  unacceptable adverse 
cumulative and regional  impacts would be l i k e l y  t o  r e s u l t  from the  loss o r  
degradation of these wetlands. 



B. dean t a f i t t e  National H is to r i ca l  Park 
oU0014 

Adverse effects upon recreat ion (p r imar i l y  from the  potent ia l  loss of 
spor t  f i s h i n g  and hunting opportuni t ies)  associated wi th  the  deposit ion of 
dredged o r  f i l l  mater ia l  w i t h i n  the study area i s  predictable and has been 
substantiated by a high l eve l  of pub l ic  concern throughout the  publ ic  
hearing comnent period. Also of great concern w i t h  regard t o  recreat ional  
opportuni t ies are t he  potent ia l  effects which some disposal a c t i v i t i e s  
might have on t he  Jean t a f i t t e  National H is to r i ca l  Park. The core area of 
t h e  Baratar ia Marsh Uni t  of the Park, administered by t he  National Park 
Service, adjoins the  Bayou aux Carpes study area on i t s  western border and 
has a d i r e c t  hydrological and ecological connection t o  the study area. 

Conpl e t  i on of the Harvey Canal -Bayou Baratar i  a Levee Project  as o r i g i na l  l y  
proposed, o r  any other p ro jec t  which would have the e f f e c t  o f  draining, 
drying, o r  hydro1 ogi cal l y  i s o l a t i n g  the  Bayou aux Carpes study area, would 
adversely a f fec t  the  Jean L a f i t t e  National H is to r i ca l  Park. 

The hydrological re la t ionsh ip  i s  such tha t  attempts t o  d ra in  o r  s i g n i f i -  
can t l y  a l t e r  t he  hydrology o f  the study area would resu l t  i n  adverse hydro- 
l og i ca l  a l te ra t ions  w i t h i n  the Baratar ia Uni t  o f  the Park. These changes 
would have a s ign i f i can t  and undesirable e f f e c t  on recreat ional  use of the 
Park and would ser iously diminish the capacity of the  Park t o  meet i t s  
l e g i s l a t i v e  d i  r ec t i ve  t o  "preserve f o r  the education, i nsp i  ra t ion,  and 
benef i t  o f  present and fu tu re  generat ions s i gn i f i can t  examples o f  natural 
and h i s t o r i c a l  resources o f  t he  Mississippi  Delta region.. ." (Pub1 i c  Law 
95-625, November 10, 1978). 

Park Superintendent James L. Isenogle stated a t  the publ ic  hearing t ha t  
completion o f  the  Harvey Canal -Bayou Baratar i  a Levee Project, 

"would so profoundly impact the aquatic system o f  t he  Baratar ia 
Uni t  of t he  Park as t o  i n v i t e  serious questions as t o  the  area's 
v i a b i l i t y  as a p a r t  o f  the  National Park system. It should be 
noted t h a t  Publ ic Law 95-625, the law tha t  authorized the  park, 
a lso  establ ished a park protect ion zone contiguous t o  t he  core 
of the  Bar tar fa  Unit. The purposes o f  t h i s  zone are t o  '...pro- 
t e c t  the  fo l lowing values i n  t he  core area: 1)  fresh water drain-  
age patterns from the  park protect ion zone i n t o  t h e  core area; 
2) vegetative cover; 3) i ntegr i  t y  o f  ecological and b i  01 ogi ca l  
systems; and 4) water and a i r  quality.' Cer ta in ly  i f  t h e  Bayou 
rux  Carpes Project  were t o  proceed, those values I n  much o f  the  
core area would be qu i t e  1 i t e r a l  l y ,  destroyed" (EPA, June 1985). 

A study o f  t he  e f fec ts  t h a t  leveeing and dra in ing t he  study area would 
have on t h e  Park was conducted by John W. Day, Jr., of the  Louisiana State 
Univers i ty  Center fo r  Wetland Resources (Day, 1984). Dr. Day concluded 
t h a t  as long as t he  surface water connection remains funct ional ,  the  "forced 
drainage o f  the  Bayou aux Carpes swamp would also resu l t  i n  drainage of 
much o f  t h e  area w i t h i n  the  park. This would lead t o  an increase i n  the 
number o f  upland species, and most of the wetland area would be lost." 



Speclf ical l y ,  Dr. Day projected t ha t  the  predominant t r a n s i t i o n  t o  upland 
species f o l l  owl ng drainage woul d be punctuated by scnne shal l  ow pond1 ng , 
resu l t i ng  from subsidence. Flood-tolerant shrub species would be found 4 n 
these areas, which would be expected t o  exh ib i t  about ha1 f the  leve l  o f  
p roduc t i v i t y  of the former swamp and bottomland hardwood forests. The 
l a rge r  area of upland hab i ta t  would a1 so be expected t o  e x h i b i t  lower 
p roduc t i v i t y  than t he  ex i s t i ng  wetland habi tat .  I n  addi t ion,  organic 
matter  export would be substant ia l ly  lower and the  a b i l i t y  o f  the Baratar ia 
Un i t  t o  absorb excess f lood waters would be essen t ia l l y  los t .  Due t o  the  
dramatic changes i n  p lant  community s t ructure and t roph ic  dynamics, the 
w i l d l i f e  hab i ta t  values o f  the  ex is t ing  Park wetlands would be los t .  
S imi lar ly ,  the  habi ta t  f o r  resident f i n f i s h  and crustaceans, as wel l  as 
f o r  both marine and fresh water migratory species, would be l o s t  along wi th 
t he  attendant recreat ional  opportuni t i es .  

A l ternat ive means of preserving the  wetland values o f  t he  Park i f  t he  
study area was placed under pump would Include placing control  structures 
a t  t he  highway cu lver ts  and implementing an in tens ive water management 
plan. Although the control  structures might i n i t i a l l y  slow the  r a t e  o f  
ecological transformation due t o  draining, EPA has found tha t  the opt ion 
o f  constantly maintal nlng flooded condit ions would eventual ly lead t o  the 
deter1 orat ion o f  the  cypress-tupel o and b o t t m l  and hardwood communities. 
Shallow open water would become the predominant habi ta t  type. Attempts t o  
reproduce natural hydro1 ogical cycles through extensl ve water management 
would be expensive, i nvo l  v ing major a l te ra t ions  i n  order t o  var iously 
pump water I n t o  the  area and then d ra in  it out again. Such a system would 
be incompatible w i t h  the  goals o f  the  National Park Service and resu l t  i n  
the  loss o f  many o f  the  ex i s t i ng  wetland values such as nursery habi ta t  
and mater ia ls export (Day, 1984 and NPS, Aug. 7, 1985), 

I n  addi t ion t o  the  Harvey Canal-Bayou Barataria Levee Project, other types 
of a c t i v i t i e s  conducted i n  the  study area which would requi re  a Section 
404 permf t would potent i  a1 l y  a f f ec t  the  ecological and/or recreat iona l  
values o f  the  Baratar ia Unit. This por t ion  o f  the  National Park and the  
Bayou aux Carpes study area represent, i n  form and i n  function, two ecol ogi - 
c a l l y  Interconnected segments o f  one wetland system. 

C, Fish, She l l f i sh  and W i l d l i f e  Resources 

The loss or  degradation of f i s h  and w i l d l i f e  resources resu l t i ng  from the  
proposed Harvey Canal-Bayou Baratar ia Levee ProJect has been a po in t  o f  
concern t o  t h e  U.S. Fish and W i l d l i f e  Service since t he  ea r l y  1960's. 
Several reviews of proJect a1 ternat  ives conducted I n  1962 concluded t h a t  
levee construct ion and land conversion would resu l t  i n  an i r r e v e r s i b l e  and 
s l g n l f l c a n t  loss o f  wooded swamp and marsh habi tat ,  along w i th  t he  associated 
f i s h  and w i l d l i f e  values. I n  1975, t h e  U.S. Fish and Wi ld l i fe  Service 
Regional D i rector  recommended tha t  the  appl icat ion for  a permlt t o  i n s t a l l  
a pumping s ta t i on  a t  Bayou aux Carpes be denied, t h a t  t he  ex i s t i ng  dam 
across Bayou aux Carpes be removed, and t ha t  no fur ther construct ion of 



t he  levee system be permitted. These recommendations were based on ' the 
same concerns expressed a decade ear l i e r ,  Again, i n  1984, t he  F i sh  and 
Wild1 i f e  Service concluded t ha t  the o r i g i na l  l y  proposed p ro jec t  would 
b r i n g  about the  dest ruct ion o f  valuable wetlands which provide hab i ta t  fo r  
n-rous species of resident and migratory w i l d l i f e  (USFWS, Nov. 14, 1984). 
Addi t ional ly ,  t he  F i sh  and Wi ld l  i f e  Service has found t h a t  t he  f i s h  and 
w i l d l i f e  resources o f  t h e  Baratar ia Uni t  o f  t he  Jean L a f i t t e  National 
Hi  s t o r i ca l  Park would be adversely af fected by drainage o f  t h e  study area 
(EPA, June 18, 1985). 

The w i l d l i f e  species which would be adversely af fected would include an 
endangered species, several National Species o f  Speci a1 Emphasis, commer- 
c i a l  l y  important furbearers, and game animals. The p ro jec t  woul d a1 so 
induce adverse impacts on f ishery  resources by e l im ina t ing  hab i ta t ,  reduc- 
i n g  mater ia ls export t o  lower estuar ine areas, and a f f ec t i ng  water qua1 i t y  
by compounding t he  eutrophicat ion problems i n  t he  upper Baratar ia Basin 
(Craig and Day, 1977). 

The deposit ion o f  dredged o r  f i l l  mater ia l  s p e c i f i c a l l y  associated w i t h  
the  completion o f  t he  Harvey Canal -Bayou Baratar ia Levee Project  has been 
t h e  focus o f  the  F ish  and W i l d l i f e  Service reviews. Their review o f  each 
aspect o f  the  pro jec t ,  however, demonstrates t h a t  other potent i  a1 projects 
invo lv ing  Section 404 a c t i v i t i e s  would a1 so adversely impact f i sh ,  she l l f i sh ,  
and wi ld1 i f e  resources. Those separate a c t i v i t i e s  evaluated include deposi - 
t i o n  associated with: levee construct ion and repair ;  t he  completion o f  
c losure dams across Bayou des Families, the  Southern Natural Gas Pipe1 i ne  
Canal, and Bayou aux Carpes; t he  construct ion o f  a n c i l l a r y  drainage canals; 
the  conversion o f  the  wetlands t o  res iden t ia l  and commercial land uses; 
and urban expansion surrounding t he  study area which would have o f f s i t e  
impacts (EPA, June 18, 1985). 

Most recently, t he  F ish and W i l d l i f e  Service* conducted a populat ion survey 
and prepared a Habi tat  Evaluation procedure (HEP) repor t  (USFWS, 1985) 
f o r  t he  study area and the  Baratar ia Un i t  o f  the  Jean L a f i t t e  National 
H i s t o r i c a l  Park. The w i l  d l  i f e  species selected f o r  evaluat ion were repre- 
sentat ive o f  a broad array of c m u n i t y  pos i t i ons  (e,g,, t roph ic  levels,  
hab i t a t  requirements, taxonomic groupi ngs) , as we1 1 as recreat ional ,  
commercial, and aesthet ic values. The resu l t s  Indicated t h a t  t h e  bottom- 
land hardwood wetlands and swamp and marsh hab i ta ts  were general ly  o f  
moderate t o  h igh value f o r  the  species evaluated, 

* Other agencies represented by b i o l og i s t s  on t h e  team Included t he  
National Park Service, U.S. Army Corps of Engineers, and Louisiana Depart- 
ment of  Wild1 i f e  and Fisheries. A representat ive from EPA a lso served as 
an ex -o f f i c i o  member o f  the  evaluation team. 



The pro ject ions o f  fu tu re  conditions, prepared as a pa r t  o f  t he  HEP 
analysis, Ind icated t h a t  w i th  t he  imp1 ementation of Section 404(c), only 
s l i g h t  changes i n  hab i ta t  value, due t o  the  e f f ec t s  o f  natural  ecological 
succession, would occur. If, however, t he  study area were t o  be enclosed 
by levees and drained, a l l  evaluation species would be expected t o  show 
hab i ta t  value losses. Development o f  the  converted lands would cause 
v i r t u a l l y  a l l  o f  the  hab i ta t  value t o  be los t .  

The HEP analysis a lso included a pro ject ion o f  t he  impacts from t h e  deposi- 
t i o n  o f  f i l l  mater ia l  i n  the absence o f  drainage. The resu l ts  showed 
t h a t  the  f il l e d  areas woul d become vegetated w i t h  upland species, presenting 
correspondingly 1 owered hab i ta t  values f o r  wet1 and-associated f i s h  and 
wi ld1 i f e  populations. An addi t ional  a c t i v i t y  exam1 ned was t h a t  o f  increased 
canal i za t ion ,  such as t h a t  associated w i t h  mineral development . This 
type o f  a c t i v i t y  was projected t o  reduce f i s h  and w i l d l i f e  p roduc t i v i t y  
by d is rup t ing  sheet f low and nu t r ien t  recharge of the  wetlands. 

Another federal agency w i t h  expert ise regarding f i n f i s h  and she1 l f  i s h  i s  
the  National Marine Fisher ies Service. They also recognize t ha t  the  study 
area i s  u t i l i z e d  by estuarine organisms and tha t  the area provides many 
benef i ts which cont r ibute  t o  downstream, estuarine product iv i ty .  They 
concurred w i t h  EPA's May 10, 1985, prel iminary f indings t h a t  t he  deposit ion 
o f  dredged o r  f i l l  mater ia l  w i th in  the study area would have s i gn i f i can t  
and adverse impacts w i t h i n  the study area, downstream towards Baratar i  a 
Bay, and w i t h i n  t he  Baratar ia Uni t  o f  the Jean L a f i t t e  National H i s to r i ca l  
Park (NMFS, June 17, 1985). 

S imi lar  f ind ings resul ted when the  US.  Army Corps o f  Engi neers evaluated 
t h e  Section 404 permit appl i c a t i  on associated wi th  t he  Harvey Canal -Bayou 
Baratar ia Levee Project  i n  1979 by way o f  an Envi romenta l  Assessment and 
Findings o f  Fact. As a resu l t  o f  t ha t  review, the  Section 404 permit was 
denied i n  1980 based on, among other factors, t he  a v a i l a b i l i t y  o f  a l te rna t i ve  
non-wetland s i tes ,  and the potent ia l  adverse impacts t o  the  Jean L a f i t t e  
National H i s to r i ca l  Park and t o  f i s h  and w i l d l i f e  resources (COE, Aug. 28, 
1980). 

By l e t t e r  dated Ju ly  10, 1985, t he  Louisiana Department o f  Natural Re- 
sources a lso concluded t h a t  t h e  study area wetlands 'provide not only 
important w i l d l i f e  habi tat ,  bu t  act  as nursery grounds f o r  many estuar ine 
dependent specfes o f  recreat ional  and commercial value t o  the  State o f  
toulslana.* Thei r  h i s t o r i c a l  analysis revealed t h a t  between the  years 
1956 and 1983 no major changes i n  wetland types occurred. However, an 
increase I n  open water areas was evident, as wel l  as i n  increase I n  uplands, 
p r ima r i l y  levees o r  spo i l  banks. Aside from the  d i r e c t  loss o f  f l s h  and 
w i l d l i f e  resources, a major concern o f  the  State appears t o  be t h e  potent ia l  
loss o f  the  study area as an ecological "buf fer  between adjacent developed 
areas and t he  lower estuary" (LDNR, Ju ly  10, 1985). 



This bu f fe r  could be compromised by pro jec ts  which e n t a i l  the  drainage and 
conversfon of these wet1 ands t o  agr i cu l tu ra l  , res ident ia l ,  o r  canmercial 
uses. The dredging of canals and p ipe l ines could a lso a f f e c t  the  study 
area wetlands by causing a reduction i n  sheet flow, which t ransports n u t r i -  
ents and organic matter  i n t o  and out o f  t he  wetlands. I f  t he  placement of 
canals and associated spo i l  banks resu l t  i n  impounding t he  wetland, produc- 
t i v i t y  o f  the  s i t e  would dec l ine due t o  impeded germination o f  t rees  and 
the  succession t o  aquatic herbaceous growth and small water-to1 erant shrubs 
(COE, 1981; Day, 1984; NPS, Aug . 7, 1985). 

The adverse Impacts o f  canal iza t ion and t he  impl icat ions f o r  Baratar ia Bay 
f i she r i es  were evaluated by John Day i n  a report  f o r  t he  National Park 
Service (Day, 1984) as fo l lows: 

*Canals are another way i n  which urban and ag r i cu l t u ra l  runoff 
can by-pass t he  swamps and marshes and proceed d i r e c t l y  i n t o  the  
wetland areas i n  t h e  lower basin. Because wetlands act  as a way 
t o  upgrade water qua1 i t y ,  t h i s  s k i r t i n g  o f  wetland areas may 
increase the  chance o f  eutrophicat ion o f  t he  lower basin 
waterbodies due t o  t he  h igh nutr ient- load o f  the runo f f  water 
(Kemp 1978)*. 

Hopkins and Day (1979)* found t h a t  Lake Cataouatche and, t o  a 
lesser extent ,  Lake Salvador have already begun t o  experience 
t h e  e f fec t  o f  an a l te red  hydrological regime. These lakes i n  
t he  Baratar ia Basin used t o  be a prime nursery ground for 
Louisiana commercial f isher ies ,  but  now drainage canals from t h e  
West Bank o f  New Orleans bypass the  swamps and enter d i r e c t l y  
i n t o  the lakes. High nu t r ien t  loads from the  West Bank have 
caused Lake Cataouatche t o  become eutrophic and f i s h  k i l l s  a f t e r  
l a rge  rainstorms are i nd i ca t i ve  o f  the  impact of the  changes i n  
t h e  natura l  hydrology o f  t h i s  once productive area. The Baratar ia 
Waterway a lso  al lows urban runo f f  t o  flow unhindered t o  t he  upper 
pa r t  o f  Baratar ia  Bay. Harmful substances can no longer be trapped 
by wetlands, and there fo re  f low s t r a i gh t  i n t o  water bodies. 
There have also been reports o f  increased occurrances o f  s a l t  
water i n t r u s i o n  i n t o  the  freshwater areas of t he  Baratar ia  Basin 
because o f  these dredged canals (Conner and Day, 1980)*.* 

F ina l l y ,  t h e  f i nd ings  from these federal  and s t a t e  agencies w i t h  various 
responsl b i l  i t i e s  f o r  p ro tec t ing  f i s h  and wild1 i f e  resources added much 

* C i ta t ions  ava i lab le  i n  Day, 1984. 



t o  the  cur rent  EPA review under Section 404(c) o f  the Clean Water Act. 
However, €PA concern regarding t he  effects from pro jects  invo lv ing the  
dlscharge of dredged o r  fill mater ia l  I n  t h i s  area i s  not new. EPA has 
conducted reviews of the Envi ronmental Impact Statements and Section 404 
permit appl i cat ions f o r  two other 1 arge-scale pro jec ts  ( the Marrero-Laf i t t e  
Wat i r l  i ne Pro jec t  and the West Bank Hurricane Protect ion Levee Pro jec t )  
which would af fect  t h i s  same area. As a pa r t  of these reviews, EPA became 
l n v o l  ved i n  extensive negot iat ions regarding the  protect  i on  o f  these wet1 and 
resources, EPA has thereby h i s t o r i c a l  l y  recognized t h i s  area as a sensi t ive,  
valuable wetland worthy o f  special pro tect ive  measures, and ye t  cont inua l ly  
subject t o  p ro jec t  proposals which would adversely affect i t s  wetland 
character is t ics ,  inc lud ing the associated f i s h  and w i  l d l  i f e  resourFes. 

I n  order t o  ver i fy ,  update, and expand previous evaluations, EPA conducted 
f i e l d  studies i n  January 1985 and documented them i n  a repor t  en t i t l ed ,  "A 
Hydrological , Chemical , and Bio log ica l  Assessment of Bayou aux Carpes, New 
Orleans, Louisiana" (EPA, Jan. 1985). Addit ional f i e l d  surveys and a 
photo1 n te rp re t i  ve study based on recent i nfrared photography (EPA, June 19, 
1985) added f u r t he r  support t o  the  concerns f o r  f i s h  and wi ld1 i f e  resources 
h igh l ighted i n  the  Region 6 "Proposed Determination t o  Proh ib i t ,  Deny, o r  
Res t r i c t  the  Spec i f ica t ion o r  the  use f o r  Speci f icat ion,  of an Area as a 
Disposal Si te;  Notice and Public Hearing," published i n  the Federal Re i s t e r  + on Hay 17, 1985. EPA a1 so examined the review of these and o t h e r t u  i e s  
prepared by Steimle and Associates, consultant t o  some of the landowners. 

This review confinned previous EPA evaluations and the f ind ings of other 
agencies, as reported above, w i t h  regard t o  the ex i s t i ng  value and t he  
potent i  a1 fo r  unacceptable adverse impacts upon f i s h  and w i l d l i f e  resources. 
The bottomland hardwood wetlands and the  wooded swamp and marsh habi tat ,  
i n  conjunction w i t h  the  waterways, provide valuable feeding, breeding, and 
nursery hab i t a t  f o r  numerous species o f  f i n f i sh ,  shel 1 f i sh ,  and w i l d l i f e .  
Furthennore, t he  t i d a l  exchange, which provides the  mechanism f o r  d e t r i  t a l  
export and the  ingress and egress o f  estuar ine fauna, ind icates the scope 
o f  the  po ten t ia l  impacts. 

D, Section 404(c) C r i t e r i a  

Unacceptable adverse e f f e c t s  on municipal water suppl ies,  shel l f  i sh beds 
and f i she ry  areas ( inc lud ing  spawning and breeding areas), w i l  d l  i f e ,  and 
recreat ion areas are the  four c r i t e r i a  which may i n d i v i d u a l l y  o r  j o i n t l y  
be used as t he  basis f o r  an EPA decis ion t o  invoke the  provis ions o f  Section 
404(c) o f  the  Clean Water Act. I n  making t h i s  determination, any w r i t t e n  
f i nd ings  o f  compliance w i t h  the  EPA 'Guide1 ines fo r  Spec i f ica t ion of Disposal 
S i tes  f o r  Dredged o r  F i l l  Mater ia lN (40 CFR Part  230) s h a l l  a lso be considered. 

An *unacceptable adverse e f f e c t "  i s  defined as an impact which would be 
l i k e l y  t o  r e s u l t  i n  a s i gn i f i can t  degradation i n  any of t h e  c r i t e r i a  areas 
(40 CFR 231.2(e)). I n  the  determinations made under Section 404(c) o f  t he  



of permi ts  fo r  Clean Water Act Sect ion 404 a c t i v i t i e s  t o  be conducted i n  
t h e  Bayou aux Carpes study area wetlands. For t h a t  reason, i t i s  recommended 
t h a t  t h e  use o f  t h e  Bayou aux Carpes study area as a disposal area for  
-;dredged o r  f i l l  ma te r ia l  be r e s t r i c t e d .  Th is  recanmendation app l ies  t o  
the Harvey Canal -Bayou Bara ta r i  a Levee Pro jec t  ( o r i g i n a l  design) and a1 1 
a c t j v f t i e s  regulated under Sect ion 404, w i t h  t h e  exception o f  c e r t a i n  
h a b i t a t  enhancement p r o j e c t s  which rece ive  t h e  approval o f  t h e  Regional 
Administrator.  

The recommended determinat ion i s  based on a thorough s i t e  evaluat ion, 
coord inat ion  w i t h  representat ives o f  a f fec ted  landowners, cons idera t ion  
o f  in format ion  provided by o ther  agencies and knowledgeable i nd i v idua ls ,  
a review o f  t h e  s c i e n t i f i c  l i t e r a t u r e ,  a rev iew o f  t h e  admin i s t ra t i ve  
a c t i v i t i e s  o f  EPA, t h e  federal  cou r t  proceedings, and t h e  r e s u l t s  o f  a 
pub1 i c  p a r t i c i p a t i o n  program. 

ADDITIONAL INFORMATION: 

Th is  document represents a summary o f  t h e  f i nd ings  from a l l  t h e  in format ion  
reviewed i n  t h e  admin i s t ra t i ve  record. For f u r t h e r  in format ion contact :  
Envi romnental P ro tec t i on  Agency, Federal A c t i v i t i e s  Branch, 1201 E l m  Street ,  
D a l l  as, Texas 75270. 

Date: L*\ 30. \985 



REFERENCES CITED 

COE, November 16, 1976. 'Statement on Revised Statement o f  Findings: 
Harvey Canal -Bayou Baratar ia Levee Project, Louisiana." Drake Wilson, 
Deputy Di rector  of C i v i l  Works, United States Army. 

COE, August 28, 1980. Le t te r  from Colonel Thomas A. Sands, D i s t r i c t  Engineer, 
U.S. Army Corps o f  Engineers, t o  Joseph S. Yenni, Parish o f  Jefferson. 

COE, 1981. "Impacts of Flooding Regime Hodi f i c a t i o n  on W i l d l i f e  Habitats 
of Bottomland Hardwood Forests i n  the Lower Mississippi  Val ley." Water- 
ways Experiment Stat ion, U.S. Army Corps o f  Engineers, Vicksburg, 
Mississippi.  Technical Report EL-81-13. 

COE, 1984. "Louisiana Coastal Area I n i t i a l  Eva1 uat ion Studies: Land Loss 
and Marsh Creation." U.S. Army Corps o f  Engineers, New Orleans D i s t r i c t .  

COE, August 15, 1985. Le t te r  from Colonel Eugene S. Witherspoon, D i s t r i c t  
Engineer, U.S. Army Corps o f  Engineers, t o  Envi ronmental Protect ion Agency. 

Conner, Wil l iam H., and John W. Day, Jr. 1976. "Product iv i ty and Composition 
o f  a Baldcypress-Water Tupelo S i te  and a Bottomland Hardwood S i t e  i n  a 
Louisiana Swamp." Arneri can Journal - of Botany 63(10) : 1354-1364. 

Craig, N.J., and John W. Day, 3r. 1977. "Cumulative Impact Studies i n  the  
Louisiana Coastal Zone: Eutrophication; Land Loss." F ina l  Report t o  
Louisiana State Planning Off ice by Louisiana State Universi ty Center 
f o r  Wetl and Resources, Baton Rouge, Louisiana. 

Day, John W. Jr., 1984. "A Study o f  t he  Ef fects  o f  t he  Proposed Leveeing 
and Drainage o f  the Bayou aux Carpes Swamp on the Adjacent Barataria 
Unit, Jean L a f i t t e  National H is to r i ca l  Park." Louisiana State Universi ty 
Center for  Wetl and Resources, Baton Rouge, Louisiana. 

Day, John W., Wi l l iam H. Conner, 6. Paul Kemp, and David G. Chambers 
1981, "The Re1 at ionsh i  p o f  Estuarine Product iv i ty  t o  Wooded Swamps 
and Bottomland Forests i n  t he  Southeastern U.S.' i n  'Proceedings: U.S. 
F ish and W i l d l i f e  Service Workshop on Coastal Ecosystems o f  t he  
Southeastern United States." February 1981, U.S. F ish and W i l d l i f e  
Service, US. Department of I n te r i o r .  

Dozier, Malcolm D., James G .  Gosselink, Charles E. Sasser, and John W, H i l l .  
Undated, 'Wetland Change i n  Southwestern Baratar ia Basin, Louisiana, 
1945 - 1980." Louisiana State University, Coastal Ecology Laboratory, 
Baton Rouge, Louisiana. 



EPA, October 1980. "F ie ld  Guide t o  Evaluate Net Primary Product ion 'of 
Wetlands ." U.S. Envi ronmental Pro tec t ion  Agency, Envi romnental 
Research Laboratory, Corva l l  i s, Oregon. EPA-600/8-80-037. 

EPA, January 1985. "A Hydro1 ogi ca l  , Chemical , and B i  o log i  ca l  Assessment o f  
'Bayou aux Carpes, New Orleans, Louisiana." U.S. Environmental Protect1 on 
Agency Regi on 4, Ecological  Support Branch, Athens, Georgia. 

EPA, June 18, 1985. "United States Environmental Pro tec t ion  Agency Pub1 i c  
Hearing I n  t h e  Matter  of: Proposed Determinat ion t o  P roh ib i t ,  Deny, 
o r  R e s t r i c t  t h e  Spec i f i ca t ion ,  o r  t h e  Use f o r  Spec i f i ca t ion ,  o f  an Area 
as a Disposal Site." Pub l ic  hearing t r a n s c r i p t  of June 18, 1985. Gretna, 
Louisiana. 

€PA, June 19, 1985. "Descr ipt ion of Data Co l lec t ion ,  Methodology and Photo 
Analysis Resul ts  of Photoi n t e r p r e t i v e  Study of Bayou aux Carpes Area ." 
U.S. Environmental Pro tec t ion  Agency, Environmental Moni tor ing Systems 
Laboratory, Las Vegas , Nevada. 

Federal Register,  May 17, 1985. "Proposed Determi na t ion  t o  P r o h i b i t ,  Deny, 
P 

o r  R e s t r i c t  t h e  Speci f icat ion,  o r  t he  Use f o r  Spec i f i ca t ion ,  o f  an 
Area as a ~ i s p o s a l  S i te ;  ~ o t i c e  and Pub l ic  ~ e a r i n g . "  ~ e d e r a l  Register  
Vol. 50, No. 96, Fr iday, May 17, 1985. 

Gagliano, Sherwood M. 1981. "Special Report on Land Loss, B a r r i e r  I s land  
Erosion and Wetlands De te r io ra t i on  i n  t h e  Louisiana Coastal Zone." 
Presented to :  The Jo in t  L e g i s l a t i v e  Committee on Natural Resources, 
Baton Rouge, Louisiana. 

LDNR, J u l y  10, 1985. L e t t e r  from C. G. Groat, Ass is tan t  t o  t h e  Secretary, 
Louisiana Department o f  Natural Resources, t o  Dick W h i t t i  ngton, P.E., 
Regi onal Administ rator ,  U.S. Envi ronmental Pro tec t ion  Agency, Region 6. 

LDTD, 1976. "Bara tar ia  Basin: Geologic Processes and Framework." Louisiana 
Sta te  U n i v e r s i t y  Center f o r  Wetland Studies, fo r  t h e  Louis iana Department 
of Transportat ion and Development. 

LDTD, 1978. 'The Value of Wetlands i n  t h e  Bara ta r ia  Basin." Anthony J. Mumphrey, 
Jane S. Brooks, Thomas 0. Fox, Cynthia B. Fromherz, Robert J. Marak, and 
James D. M i l  k inson f o r  Louisiana Department of Transpor ta t ion  and Development. 

HPS, 1980. 'Natural Areas S ign i f i cance  Study - Miss i ss ipp i  R iver  De l ta  
Region*. August, 1980. U.S. Department of t h e  I n t e r i o r ,  Nat iona l  Park 
Service, Washington, D.C. 

HPS, October 12, 1984. L e t t e r  from James L. Isenogle, Superintendent, Jean 
L a f i t t e  Nat ional  H i s t o r i c a l  Park, National Park Service, t o  Barbara 
Keeler, U.S. Envi ronmental Pro tec t ion  Agency, Region 6. 



NPS, August 7, 1985. L e t t e r  from Robert 1. Kerr, Regional D i rec tor ,  Southwest 
Region, Nat ional  Park Service, t o  Dick Whit t ington, P.E., Regional 
M m i  n i  s t  ra to r ,  U.S. Envi ronmental P ro tec t i on  Agency, Reg1 on 6. 

WFS, June 17, 1985. L e t t e r  from Richard 3. Hoogland, Chief, Environmental 
Assessment Branch, Nat ional  Marine F isher ies  Service, t o  Dick Whit t ington, 

'-P,E., Regional Admi n i  s t  ra tor ,  U.S. Envi ronmental P ro tec t i on  Agency, 
Region 6. 

USDC, 1980. "Louisiana Coastal Resources Program F ina l  Environmental Impact 
Statement." U.S, Department of Commerce, National Oceanic and Atmospheric 
Administrat ion. 

USFWS, March 1982. "The Ecology of Bottomland Hardwood Swamps of t h e  
Southeast: A Community Prof i le."  U.S. F ish  and Wi ld l  i f e  Service, 
U.S. Department of t h e  I n t e r i o r  085-81/37, 

USFWS, 1983. "Ecological Character izat ion o f  t h e  M iss i ss ipp i  D e l t a i c  P l a i n  
Region: A Nar ra t ive  w i t h  Management Re~ommendations.~ U.S. F i sh  and 
Wi ld l  i f e  Service, U.S. Department of t h e  I n t e r i o r .  OBS-82/69. 

USFWS, Harch 1984, "Wetlands of t h e  Uni ted States: Current Status and Recent 
Trends." U.S, F ish  and Wi ld l  i f e  Service, U.S. Department of t h e  I n t e r i o r .  

USFWS, May 1984. "The Ecology of De l ta  Harshes of Coastal Louisiana: A 
Community Prof i le."  U.S. F ish  and W i l d l i f e  Service, U.S. Department of 
I n t e r !  or. 08s-84/09. 

USFWS, November 13, 1984. L e t t e r  from Dennis 0. Jordan, Endangered Species 
F i e l d  Off ice, U.S. F i sh  and W i l d l i f e  Service, t o  C l i n t o n  B. Spotts, U.S. 
Envi romnental Protect  i o n  Agency, Region 6. 

USFWS, November 14, 1984. L e t t e r  from Gerald W. Bodin, U.S. F i sh  and W i l d l i f e  
Service, t o  Barbara Keel er ,  U.S. Envi ronmental Pro tec t  i o n  Agency, Region 6. 

USFWS, 1985. "Fish and Wi ld l  i f e  Resources of t h e  Bayou aux Carpes Drainage 
Area, Je f fe rson Parish, L o u f ~ i a n a . ~  U,S. F i s h  and W i l d l i f e  Service, 
U,S. Department o f  t h e  I n t e r i o r .  



BAYOU AUX CARPES STUDY AREA 





8. A HYDROLOGICAL, CHEMICAL, AND BlOLOalCAL 
ASSESIIYENI OF BAYOU AUX C*RPES 

f 



. A HYDROLOGICAL, CHEMICAL, AND BIOLOGICAL ASSESSMENT OF 

BAYOU AUX CARPES, NEW ORLEANS, LOUISIANA 

JANUARY 1985 

by 

Environmental .Protection Agency . 

Environmental Services. Division. 

Ecological Support Branch 

Athens, Georgia 30613 



TABLE OF CONTENTS . . .  

. . .  Paqe No. 
. . 

LIST.OFTABLES.  . . . . . . . . . ... i i 

L I S T O F F I G ~ ~ R E S  . . . . . . . . . . . . . . . . . . .  i i i 

PROJECT PERSONNEL . . . . . . . . . v 

8 - SUMMARY AND CONCLUSIONS . . . . . . . . . . . . . . . 
I . . .  

INTRODUCTION. . . . 
PROJECT AREA AND STUDY SITE . . . . . . . . . . . . . 
METHODS AND RESULTS .. 7 

Q u a l i t y A s s u r a n c e  . . . . . . . . . . . . . . . . . . 7 

Hydrographic  A s s e s s m e n t .  . . . . . . . . . . . . . . . 7 

Water L e v e l  R e s p o n s e s  . . . . . . . . . . . . . .. . . 8 

Ground S u r f a c e  E l e v a t i o n s  . . . . . . . . . . . . ., . 1 0  

Water C i r c u l a t i o n  . . . . . . . . . . . . . . . . . . 1 1  

Water Chemis try  . . . . . . . . . . .,. . . . . . . .' 1.3 

S e d i m e n t s  . . . . . . . . . . . . . . . . . . . . . . " 1 5  

B i o l o g i c a l .  . . . . . . ... . . . . ... . . . . . i 17 

C a n a l B i o t a  . . . . . . . . . . . . . . . . . . .  19 1 . .  . 
DISCUSSION *. .. a -  .. . • . . • . . . • a .  • • a .  • • ' 20 

--LfTERATURE . - CITED .. i . . 

. ' APPENDIX A 



S 
LIST OF TABLES 

. T a b l e  . -. D e s c r i p t i o n  'Paqe  No. 
. . 

1 .  .. S t a t i o n  D e s c r i p t i o n s ,  Bayou Aux Carpes  . . . . .  Study ,  J a n u a r y  1985 3 2  

2 Water Leve l  Summary, B a r a t a r i a  watcrway . 3 4  
. . 

3 Ground and Water S u r f a c e  E l e v a t i o n s ,  
Bayou Aux Carpes ,  J a n u a r y  1985 

4 .Water Chemis t ry-Chlor ides  and S a l i n i t y ,  
Bayou Aux Carpes ,  J a n u a r y  1985 

5 k a t e r  Chemis t ry ,  Bayou Aux Carpes ,  
J a n u a r y  1985 

Sediment  P e s t i c i d e s ,  Bayou Aux Carpes ,  
J a n u a r y  1985 

B e n t h i c  M a c r o i n v e r t e b r a t e s ,  Q u a l i t a t i v e  
C o l l e c t i o n s ,  Bayou Aux Carpes ,  J a n u a r y  . 
1985 

F i s h  C o l l e c t i o n s ,  Bayou Aux Carpes ,  
J a n u a r y  1985 



LIST OF FIGURES 

Table f - - 
1.  . S i t e  Location 

. . 

Descript ion 

.Bayou Aux Carpes, J e f f e r s o n  Pa r i sh ,  . . 
Louisiana 

3 Hydrographic Monitoring Locations,  Bayou 
Aux Carpes, January 1985 

4 S t a t i o n  Location,  Nut r ien t  Sampling, r - Bayou Aux Carpes, January 1985 

5 S t a t i o n  Location,  Bio logica l  Sampling, 
Bayou Aux Carpes, January 1985 

t 6 Water Levels,  Bayou Aux Carpes, January 
16-20, 1985 

Page No. 

4 2  

Daily Water Level Recordings, COE a t  ~ l ~ ~ i e r s  
and Bara ta r i a  Staging S t a t i o n s ,  '1984, Bayou 
Aux Carpes 48 

Wind Speed and Direc t ion ,  Moisant ' 49 
I n t e r n a t i o n a l  Ai rpor t ,  January 1985 

Rainf 5~11,' Bayou Aux Carpes, January 1985 
. . . . S O  

. . 

i 10 Water Level, East  Borrow Ditch,  L a f i t t e -  
Larose Highway, Bayou Aux Carpes, January ' 

1985 . . 51 

I . . . .  - .  . .  

11 Water Level Conparison, 1/16/85, B&OU 'Aux 
- Carpes, January 1985 ' 5 2  

t , .  - 

1 2  bround ' s u r f  ace Transec ts ,  ~ a y o j  A u r  ca rpes ,  ' 

. . - -  . . .  . . .  .. January - 1985 - 5 3  
. . . . . .  . . . . 

Frequency af Daily Water Levels 4198.4) a t  . . . 13 
COE Alg ie r s  .and Bara ta r i a  s t a g i n g  s t a t i o n s , ' .  . . .  . 

. . - Bayou Aux Carpes 54 
. .  . .  

. - . Water Levels, Chlor ides  and Dye Tracer,,  . . .  
SNGPL .Canal a t .  Junc t ion  w i t h  I C h ,  Bayou . .  . . . - 
Aux Carpes . .  . 55 . .  1 1 5 ' .  

. . 
Dye Tracer  Study, Bayou Aux Carpes, January 

1985 56 . 



LIST OF FIGURES ( Cont inued  ) 

' I 
. . 

~ a b l d  - D e s c r i p t i o n  . . Paqe  No. 

1 
, . 

16. . Water  L e v e l s ,  TOC and T o t a l  O r g a n i c  N i t r o g e n ,  
SNGPL Cana l  a t  J u n c t i o n  w i t h  ICW, Bayou 
Aux C a r p e s  

. . 
57 

1 7  C a t e r  L e v e l s  and N i t r o g e n  Forms, SNGPL 
C a n a l  a t  J u n c t i o n  w i t h  ICW, Bayou AUX 
Ca rpe s 58 

1 8  NO2-NOJ, O r g a n i c  N ,  TOC Comparison,  
Bayou Aux Carpes ,  J a n u a r y  I985  59 

1 9  Sediment  S i z e  Compos i t ion ,  C a n a l s  and 
ICW, Bayou Aux C a r p e s  60  

Sediment  S i z e  Compos i t ion ,  F o r e s t e d  
Swamp and Marsh, Bayou Aux C a r p e s ,  
S t a t i o n s  2 and  1 0 a  

Sediment  S i z e  c o m p o s i t i o n ,  F o r e s t e d  
Swamp and  Marsh, S t a t i o n s  7 and  8 ,  
Bayou Aux Carpes  . 

22 Sediment  M e t a l s ,  Bayou Aux C a r p e s  63 

S e a s o n a l  D i s t r i b u t i o n ,  Water L e v e l s  a t  
B a r a t a r i a ,  J a n  - Dec, 1984 

24 S e a s o n a l  D i s t r i b u t i o n ,  h a t e r  L e v e l s  knd 
P redominan t  Winds, B a r a t a r i a ,  J a n  - Dec, 
1984 65 

25 _ S e a e o n a l  D , i s t r i b u t i o n ,  Water  L e v e l s ,  
R a i n f a l l  and  Wind D i r e c t i o n ,  B a r a t a r i a ,  

' . i f a n  - ,  Dec, 1984 66 



! PROJECT PERSONNEL ' 

* 
* Delbert 0.  Hicks - Aquatic Biologist, Region IV, EPA Thomas Re Cavinder - Environmental Engineer, Region IV, EPA 

- Hoke S. Howard - Aquatic Biologist, Region IV, EPA 
Donald W e  Lawhorn - Engineering Technician, Region IV, EPA 
Barbara Keeler - Biologist, Region VI, EPA 

Project personnel wish to acknowledge the assistance of Sue 
Hawes, New Orleans District of U. S. Army Corps of Engineers, 

I 
whose familiarity with the site was of great benefit. 



SUMMARY AND CONCLUSIONS 
. . 

C 1. M e  Bayou Aux Carpes  project a r e a  c o n s i s t s  o f  a p p r o x i m a t e l y  . . 

3000 acr.es o f  w e t l a n d s  compr ised  m a i n l y  o f  f o r e s t e d  ;vamp 

!- . and marshes .  Al though t h e  p r o j e c t  is bound on  i ts  p e r i m e t e r  

I' 
by l e v e e s ,  t h e  S o u t h e r n  N a t u r a l  Gas P i p e l i n e  (SNGP) c a n a l  

p r o v i d e s  a  d i r e c t  h y d r o l o g i c a l  c o n n e c t i o n  between t h e  s i t e  

I and  t h e  B a r a t a r i a  I n t r a c o a s t a l  Waterway ( I C W )  and  i3ar ; ta r ia  

P -  Bay. N a v i g a t i o n  w i t h i n  t h e  p r o j e c t  a r e a  is p r o v i d e d  by t h e  

SNGP c a n a l ,  p e t r o l e u m  e x p l o r a t i o n  c a n a l ,  and bayou. 

1 ( 2. Wind a p p e a r s  t o  be t h e  p r i m a r y  f o r c e  e f f e c t i n g  w a t e r  l e v e l s  

1 .  i n  t h e  p r o j e c t  a r e a  and t h e  B a r a t a r i a  Waterway. A d i u r n a l  

C '  . 
. . 

t i d e  r a n g e  o f  0.3 t o  0.4 f e e t  was r e c o r d e d  d u r i n g  t h e  s t u d y .  

T h i s  r a n g e  a p p e a r s  t y p i c a l  o f  t h e  u p p e r  b a s i n  r e g i o n , o f  t h e  . 

I , . .  
. .  . 

0 B a r a t a r i a .  Ray sys t em.  A r a i n f a l l  e v e n t  o f  1.4 i n c h e s  produced  . 

no d i s c e r n i b l e  i n c r e a s e  i n  w a t e r  l e v e l s  w i t h i n  . t h e  

I (  ' waterways.  

! 3. An a v e r a g e  g round  s u r f a c e  e l e v a t i o n  a f  1.24 f e e t  N a t i o n a l  

I ' . . 
Ge6det-i~ V e r t i c a l  Datum (NGVD) was d e t e r m i n e d  . . f rom 22  s u r v e y  

I .  . . . - . . o b s e r v a t i o n s  w i t h i n  u n d i s t u r b e d  swamp and  marsh  a r e a s  'af t h e  
- -  - . . .  - .  - - . . - .  - - - . .  

project . . s i te .  - ~ u r i n g .  t h e  s t u d y ,  t h e e a v e r a g e  d e p t h  ot' w a t e r  
. , 

- inunda ' t i np  t h e - m e r s h  a n d  swamp a r e a  was obse;v.ed t o  ha 0;3 . . . - - 
. '.feet.' : s u r f a c e  e l e v a t i o n  o f  t h e  swamp and  marsh w8te.r a.t most . . . . . , 

l o c a t i o n s  e x c e e d e d  water l e v e l  e l e v a t i o n s  i n  t h e  ~ i r a t a r i a  . -  . . . 

i '  Waterway - a n d  t h e  SNGP c a n a l .  The r e l a t i v e l y  f l a t  t opography  
. . 

- ' o f  t h e  swynp/rnarsh ar&s and t h e  b roken  . . berm l i n e  f lankin9 a  
. . 



. . 

. m a j o r i t y  of a d j o i n i n g  c a n a l s  enhanced t h e  c a p a c i t y  of t h e  . 
. . 

swamp t b  d e t a i n ;  s tore ,  and  s l o w l y  r e l e a s e  s u k f a c e  w a t e r  . to  
, . . .  . . . 

. downstream . sys t ems .  

1. . - 4;- The w a t e r  s t o r a g e  c a p a c i t y  of  t h e  swamp was i l l u s t r a t e d  i n  

t h e  p r e s e n t  s t u d y  by t h e  .measured c y c l i c  c h l o r i d e  c o n c e n t r a -  

t i o n  o f  swamp w a t e r  d i s c h a r g e d  t o  t h e  B a r a t a r i a  Waterway. 

5, Dye t r a c e r  s t u d i e s  conf i rmed  t h a t  w a t e r  t r a n s p o r t  f rom Bayou 
C 

Aux C a r p e s  t o  t h e  B a r a t a r i a  Waterway was r a p i d  and  d i r e c t e d  

t o w a r d s  B a r a t a r i a  Bay. T r a c e d  w a t e r s  e x i t i n g  t h e  Bayou Aux 

C a r p e s  s i t e  v i a  t h e  S?JGP c a n a l  t r a v e l e d  downstream i n  t h e  

B a r a t a r i a  Waterway a  d i s t a n c e  of  s i x  miles i n  less t h a n  24 

h o u r s .  

6 ,  During 1984 ,  w a t e r  l e v e l s  i n  t h e  ~ a r a t a r i a  Waterway exceeded  
. . . . 

. . t h e  a v e r a g e  swarnp/marsh s u r f a c e  e l e v a t i o n  i f  1.24 f e e t  NGVD 

. a t  l e a s t  50 p e r c e n t  of t h e  time. Water l e v e l  e l e v a t i o n s  . in 

t h e  B a r a t a r i a  Waterway e q u a l e d  o; exceeded  1.24 f e e t  NGVD 

between o n e  and  26 d a y s  e a c h  month d u r i n g . 1 9 8 4 .  The f r e q u e n c y  . 

. . . . a t '  uhi-c'h w a t e r  l e v e l s  e q u a l e d  or exceeded  1.24 f e e t  NGVD were 
. . . . m o s t g r o n o u n c e d ~ d u r i n g  t h e  p e r i o d  from May t h r o u g h  October 

.. . . .  - - .  . . - . . . - -  . - -  
1984 and  appe.ared a s  . a  r e s p o n s e  t o  s-o&herly wind . d i r e c t i o n s .  . 

. . . . ~ u r i n g ,  1984 ,  t h e  a v e r a g e  - a n n u a l  - . w a t e r  . l e v e l  i n  t h e  ~ a r a G r i a  

. .waterway w.8 1 0  to  1 4  p e r c e n t  below t h e  20-year  - . mean; hence, . . . 

, t h e  p o t e n t i a l  f o r  t h e  f l o o d i n g . o f  t h e  Bayou Aux . . . Carpes  . :swamp 
. . 

. . 
is g r e a t e r  d u r i n g  an a u e r a p e  w a t e r  y e a r .  . 



' I  7. , The Bayou Aux C a r p e s  project  area is a f r e s h  t o  weak ly  . 

I .  b r a c k i s h  a q u a t i c  e n v i r o n m e n t .  s u r . f a c e  w a t e r  s a l i n i t y  o f  t h e  
. I .  . .. 

.vamp d r a ' i n a g e  r a n g e d  f r o m , 0 . 5  t o  0.8 ppt w i t h  ,a .oil water . . 
s a l i n i t y  m e a s u r i n g  1.5 ppt i n  a m a r s h  area. S a l i n i t y  o f  t h e  . . 

. B a r a t a r i a  Waterway was 0 .1  p p t .  Based upon t h i s  s a l i n i t y  . . .  , 

r e g i m e ,  t h e  s o u r c e o f  t h e '  ~ a l i n i t y  would u l t i m a t e l y  be t h e  . 

B a r a t a r i a  Bay e s t u a r y .  Winds f r o m  t h e  s o u t h  d u r i n g  t h e . s u m m e r  

1 '- c o u l d  d r i v e  s a l i n e  w a t e r  f r om t h e  e s t u a r y  i n t o  ~ a y o u  Aux 

C a r p e s  area w h e r e  i t  is s t o r e d  a n d  m e t e r e d  b a c k  i n t o ' t h e  

e s t u a r y  d u r i n g  t h e  w i n t e r  w i t h  t h e  a s s i s t a n c e  o f  n o r t h e r l y  

w inds .  

8. Samp l ing  o f  c a n a l  h a b i t a t  y i e l d e d  1 4  t a x a  o f  m a c r o i n v e r t e b r a t e s  ' 

a n d  f o u r  species o f  f i s h .  T h r e e  e s t u a r i n e  species were Sn- 

e l u d e d  i n  t h e  c a t c h  -- b l u e  c r a b .  f i d d i e r  c r a b ,  a n d  bay anchovy .  ' 

. . 
.I 

From t h e  marsh/swamp h a b i t a t ,  27 t a x a  o f  m a c r o i n v e r t e b r a t e s  . ~ 

I! . i n c l u d i n g  b l u e  c r i b  a n d  6 species of f i s h  were c o l l e c t e d .  Many 

of t h e  c r u s t a c e a n s  c o l l e c t e d  are . i m p o r t a n t  f i s h  f o o d  items 

s u c h  a s  j u v e n i l e  c r a y f i s h ,  g r a s s  s h r i m p ,  a i d  amphipods .  
. 

. . 

. - .  . - .  
. . r 9 .  M i t h ' t h i  r i se  a n d  ( a l l  o f  w a t c r  1eve1a.  i n  th. Bayou 1 ~ x  Carpes .  : 

. . .  . . 
. . . . r i t e r  .a n y d r . o l o $ i c s l  me.cnanism was a v a i l a b l e  tor t h e  e x c h a n g e  r . . 

. . . . 

of n u t r i e n t s  a n d  o r g a n i c  matter i i t h  t h e  ~ a = a t a r - i - a  : ~ a t e r y h y .  . . 

, k a s u r e m a n t s  o f  d y e  d i s p c r i i o n  from t h e  s i t e  i n d  - n u t r i e n t  e x - ,  ' fi . : . . . * :  . . . .  
Change a t  t h e  mouth  'of SNGP canal c o n f  i r r n id  a n  e x p o r t  kebhhnism. , 

. . 
' 

The Bayou Aux C a r p e s  a r e a  was shown t o  b e . a  s o u r c e . o f  o r g a n i c  . . '  . 
. . 

g . .  - . c a r b o n  a n d  n i t r o g e n  ( d e t r i t u s )  ' to. t h e  ~ a r a t a r i h  Waterway w h i c h  . 
. . . . 

1 C a d s  t o  Barataria Bay. . , 



10. ' Water from the Barataria Waterway contains urban runoff from 

.. the New Orleans area which is frequently introduced into the 

Bayou Aux Carpes system . . where the surface water is temporarily 

'..detained, With detention, heavy metals are deposited in the 

.'sediments and inorganic nitrogen ( N 0 2 - N O 3 )  is biologically 

proceseed into other compounds including plant and animal matter 

. . which are then subject 'to export to downstream areas. 

11. Results of this study confirm the earlier findings of the 1976 - 
EPA assessment of Bayou Aux ,Carpes. The 1976 study concluded 

that Bayou Aux Carpes is a valuable and viable parcel of swamp 

and marsh in terms of production and export of organic matter, 

habitat for important fish and shellfish, storage of surface 

water. processing of nutrients. Theref ore, the project area 

remains a functioning component of the Barataria Bay system. 

' INTRODUCTION 

 he Regional Administrator o f  EPA. ~ e g i o n  6, has initiated . . 

a 404(c) action on a wetland tract in Jefferson Parish, Louisiana, 

south of -New Orleans. The purpose of this action is to preclude 

' . the lcss or alteration of wetlands through h e  filling and/or 
. .  . . . - - .  - -  

forced drainage &f - bpproximately 3o00 acres 'of marsh . and - f orestad 
. . 
swamp in the Bayou Aux Carpes - area. - The filling and forced drainage . . .  . . . - 

: - .of. much 'areas impairs a?d destroys several natjral . functions. . preqent- . . 
. . 

l y  providing public benefits. With this 'parti-cular project,: . . loss 

of aquatic' habitat for the production of fish, .shellfish, fish food . 

i,tems, primary production.. and water sttirage . - a r e  some of the primary . 
. . 

issues. 



The Administrator for Region 6 requested personnel of the 

. ~nvironmental'~ervices Division of Region 4 to assist Region 6 

mmibers in evaluating these issues in early 1976. At that time, 

a tqam of aquatic biologists and an envi.ronrnenta1 engineer assessed 

pertinent documents and conducted an inspection of the project , 

: area.' This inspection produced findings indicating the value of 
'the Rsyou Aux Carpes swamp in terms of ecological functions (Ap- 

dendix A)'. In 1984, the Environmental 5ervic.s Division oi Region 
i ' I .- 

4 vas requested to conduct a technical study to gather .additional 

. site specific facts regarding the chemical, biological, and physical 

character of the ~ a y o u  Aux Carpes swamp. The site study, initiated 

. in mid-January 1985, had the following objectives: 

I:! o Determine the kinds of fish, shellfish, and benthic macro- 

I ' . .  invertebrates associatedwith the ' . harshest forestcd swamp 
8 

areas and adjoining canals. 

. o  Determine the water level dynamics associated with the 

Bayou Aux ~ a r p e s  . . swamp, adjoining .canals, and the Barataria 

. - -  waterway (ICW) leading to Barataria Bay. 

b .  * . .  
o Evaluate the.potentia1 nutrient and Oetrital exchange be- . . .  - .  - . - - . . - -  . - - . . 

tween the Bayou AUX Carpes swamp, associated .canals, and 

Barataria Bay. 

. . 
0 Characterize the water and . sediment . quality assbciated 

, .. . 
. . 

with the ~ a y o u  lux Carpes swamp and adjoining canals.' 



PROJECT AREA AND STUDY SITE 

T h e  project a r e a  o f  t h e  Bayou Aux C a r p e s  swamp m e a s u r e s  

a p p r o i c i m a t e l y  3000 acres and  is l o c a t e d  s o u t h  o f  N e w  ~ r l e a n s ,  
' 

- L o u i s i a n a  a n d  is p a r t  o f  t h e  B a r a t a r i a  Bay B a s i n  ( F i g u r e  1). The 

1 ' .  a r e a  +is i r r e g u l a r l y  s h a p e d  and  is bounded to  t h e  east by t h e  

B a r a t a r i a  Waterway (ICW) a n d  t o  t h e  w e s t  by  t h e  J e a n  L a f i t t e  

N a t i o n a l  Pa rk  and  t h e  "V" l e v e e - c a n a l  ( F i g u r e  2 ) .  The ~ a t i o n a l  

i 
- P a r k  is h y d r o l o g i c a l l y  c o n n e c t e d  t o  t h e  Bayou Aux C a r p e s  s y s t e m  

v i a  c u l v e r t s  u n d e r  t h e  Laf i t t e - L a r o s e  Highway (Day,  1 9 8 4 ) .  Navi- 

g a t i o n  t o  t h e  i n t e r i o r  of t h e  s t u d y  a r e a  is p o s s i b l e  by  way o f  

t h e  S o u t h e r n  N a t u r a l  Gas P i p e l i n e  (SNGP) c a n a l  which  c o n n e c t s  

w i t h  Bayou Aux C a r p e s  and  o t h e r  c a n a l s  c r e a t e d  f o r  p e t r o l e u m  

e x p l o r a t i o n  e f f o r t s .  

Based upon i n s p e c t i o n  o f  t h e  s i t e  by EPA p e r s o n n e l  i n  1976 

a n d  c u r r e n t  a e r i a l  p h o t o g r a p h y  o f  t h e  a r e a t  the  Bayou Aux C a r p e s  

project  area c a n  be  d e s c r i b e d  a s  a d i v e r s e  w e t l a n d  composed o f '  

f o r e s t  a n d  s h r u b  swamp, m a r s h e s ,  p o n d s ,  .and open  waterways.  , .  
. . 

I - Bald  c y p r e s s ,  tupe lo-gum,  g r e e n  a s h ,  and  r e d  maple  a re  common u p p e r  - - .  - - - 
I s t o r y . v e g e t a t i o n  of t h e  swamp w h i l e  s o f t s t e m  b u l l r u s h ,  b u l l t o n g u e t .  

- . . .  
c a t t a i l ,  pp ik . e rush ,  and. alli,;;_atcr-weed. a r g  ;;*pica1 of t h e  ~ a r s h  

h y a c i n t h  a n d  duckweed ' c h a r a c t e r i z e  the f l o a t i n g  

o f  t h e  Bayou a n d  d r e d g e d  canals. . . . . - .  
~ a r l i a r  w o r k  by Chabrack  ( 1 9 7 2 )  i n d i c a t e s  t h a t  t h l ' 8 a y o u  . - Aux 

. . 

? C a r p e s  area t o  he p a r t  o f  t h e  R a r a t a r i a  Bas in  h y d r o l o g i c  u n i t  and 

is s u b j e c t  t o  . s l i g h t  t i d a l  e f f e c t s .  Based  upon h i s  d e s c r i p t i o n  o f  



I h 

vegetation and salinity for both surface and soil water, the Bayou 

Aux Carpes area appears primarily as a freshwater t o  intermediately 

I .  bracxish aquatic system. 

I -. Because of restricted accessibility, the present study focused 
4 .  

on the areas of the Bayou Aux Carpes swamp associated iith the SNGP 

1. : canal and explarat ibn canals. Locat ion of stat ions for hydrograph- 

ical, water quality and biological sampling are shown in Figures 3, 

- 4, and 5, with station descriptions provided in Table 1. 

r METHODS AND RESULTS 

Quality Assurance 

r Methodology involved in data gathering for this study fol- 

lowed EPA, Environmental Services Division Standard Operating Pro- 

! cedures (SOP) protocol. 

II Hydrographic Assessment 

The hydrographic assessment included the determination of 

water level dynamics, water motion, and ground surface elevation. 

The studi of water level dynanics involved :h i  placement of 

r . - - . . .  . . .  - . . .  - - .  
. -.Stevens .recorders'within the ,project boundaries, in the east~borrow 

. . . . - 

I 
ditch of the Laf itte-Larose Highway, at the -mouth of the SNGP canal 

and. on the ICW at the Lafitte-Larose nighway bridge (Figure 3 ) .  Ad- 

I ' d i  tionally, water level records f ron gauging ;tations opirbted by 

the U. S. Army Corps of Engineers (COE) at the Algiers Lock, Bara- 

I taria Waterway at Laf itte, and Barataria Waterway at'~arataria 



(Figure 1 ) 'were  obtained fo r  the current  EPA period of study and 

. fo r  approximately the  previous 20 years. . . 
. . 

+or the  period of study, a recording ra in  gauge was in s t a l l ed  

i n  the Bayou (Figure 3 ) .  Wind d i rec t ion  and speed data fo r  the 
. . 

study .period were obtained from the New Orleans Moisant Internation- 

a1  Airport. Ground surface  e levat ions  of the marsh and swamp within 

t h e  Bayou Aux Carpes area were determined by d i f f e r e n t i a l  level ing 

- between the  water surfaces i n  the waterways and the marsh and swamp 

floor.  

r Water Level Responses 

Water l eve l s  recorded i n  the  Bayou AUX Carpes study s i t e ,  

and a t  the  Alyiers  Lock (upstream of the s i t e )  and a t  Barataria 

(downstream of the s i t e )  were compared for  the  study period of 

I 1/16-20/85 (Figure 6 ) .  By inspection, water l eve l s  a t  the  three  

i locat ions  appeared t o  c losely  track each other. A smail d iu rna l  

t i d e  range of approximately 0.3 foot  was evident i n  each,  record. 

Daily water l eve l  recordings f o r  a one year period (January - 
December, 1 9 8 4 )  -were examined fo r  t he  Barataria  and Algiers  gau.ging 

. . 

s t a t i o n s  by &rnp;ring simultaneous 0800 h & r s  obneeva t i i n s  ( Figure 
. .. - . - .  . - . .  .. . . - - .  

. - .  7 : .  Wean water l eve l s  a t  the Algiers  and bara ta r ia  s t a t i o n s  were . -  - 

1.28 and 1.24 f e e t  NGVD (National Geodetic v e r t i c a l  ~ a t u i n ) ,  re- 

spect ively.  The s i m i l a r i t y  i n  water l eve l  dynamics was a l s o  evident 

i n  records spanning 17 t o  22  years fo r  the CO€ 98uging s t a t i o n s  

(Table 2 ) .  Prom Table 2 ,  a mean t i d a l  range of 0.25' t o  0.35 foot  

NGVD was derived from the di f ference .  between mean low and mean h i g h  
. 



w a t e r  l e v e l s  c a l c u l a t e d  f o r  t h e  gaug ing  r e c o r d s .  The t i d a l  r a n g e  

o f  0.3 . f o o t  o b s e r v e d  i n  t h e  EPA s t u d y  appeared  t y p i c a l  o f  t h e  l o n g  

. t.m ' , records.  S i n c e  t i d a l  r a n g e s  are r e l a t i v e l y  m a l l  ' ( a b o u t  0.3 

f o o t ) ,  t h e  e e f e c t s  of wind and r a i n f a l l  on w a t e r  l e v e l  dynamics 

were also cone . idered .  Wind e f f e c t s  are  p a r t i c u l a r l y  s i g n i f i c a n t  

i n  s h a l l o w ,  open water b o d i e s  s u c h  a s  t h o s e  a s s o c i a t e d  w i t h  t h e  
- .  

M i s s i s s i p p i  R i v e r  e s t u a r i n e  system. 

I a -  The e f f e c t s  of wind on w a t e r  l e v e l s  i n  t h e  B a r a t a r i a  waterway 

a n d  Bayou Aux Carpes  were c l e a r l y  e v i d e n t  d u r i n g  t h e  s t u d y .  I n  t h e  

a f t e r n o o n  of  1/16/85 a  marked r i s e  i n  w a t e r  l e v e l  o c c u r r e d  w i t h  a  

c o r r e s p o n d i n g  d e c r e a s e  f o l l o w i n g  on 1/20/85 ( F i g u r e  6 ) .  Wind speed 

! and d i r e c t i o n  d a t a  p r o v i d e d  by t h e  Moisant  I n t e r n a t i o n l  A i r p o r t ,  

N e w  O r l e a n s ,  d e p i c t e d  a r e l a t i v e l y  s t r o n g  wind from t h e  s o u t h  w i t h  

I' g u s t s  t o  24 k n o t s  on t h e  a f t e r n o o n  of  1/16/85 and a  s t r o n g  wind 

f rom t h e  n o r t h  w i t h  g u s t s  i n  e x c e s s  of 30 k n o t s  on 1/20/85 ( F i g u r e  

8 ) ;  '~ rom t h e s e  d a t a ,  i t  i s  a p p a r e n t  t h a t  winds from t h e  s o u t h  e f -  

f e c t e d  a r i s e  i n  w a t e r  l e v e l s  whereas winds from t h e  n o r t h  l e a d  t o  

a d e c r e a s e  i n  w a t e r  l e v e l s .  

I . . .  . / '  - 
1 

During t h i s - s a m e  p e r i o d ,  a r a i n f a l l  gauge  i n s t a l l e d  i n  bay03 

r .  . -  
. .Aox Carpes '  r e c o r d e d  a - r a i n f a ? l  of 1.4 i n c 5 e s  . .  . between t h e  h o u r s  o f  ... 

. , 2200  o n  1/16/05 and O ~ O O  o n 1 / 1 7 / 8 5  ( p i p u r e - 9 ) .   he i i i = c t n ' o i  

1 .  . . 
, . 

. . 
~ 8 i n f 8 l l  o n  i a t c r  l e v e l s  i n  t h e  B a r a t a r i a  waterway and ~ a y o u  Aux . 

1 . -  

C a r p e s  were n o t  a p p a r e n t  i n  t~ r e c o r d s  shown - i n  F i g u r e  6.' The 
. .  . 

r e c o r d  . . p r o b a b l y  r e f l e c t s  t h e  mas'king e f f e c t s  of wind. However, 

C t h e  r a i n f a l l  e f f e c t e d  a s h a r p  rise i n  t h e  w a t e r  l e v e l  rec 'orded a t  - 



t h e  Lafitte- arose highway borrow d i t c h  ( F i g u r e  1 0 ,  see F i g u r e  3 

1 ,  * 

for  recorder l o c a t i o n ) .  S i n c e  t h e  borrow d i t c h  r e c e i v e s  r o a d s i d e  . . . . 

Anoff and.  d r a i n a g e  f rom t h e  J e a n  L a f i t t e  N a t i o n a l  ~ i i t o r i c a l  P a r k ,  

! t h e '  w a t e r  l e v e l  i n c r e a s e  was p r o b a b l y  a c c e n t u a t e d  by storm r u n o f f ,  

i.e. w a t e r  l e v e l  r i se  was 0.6 f e e t  f o l l o w i n g  a 1.4 i n c h  r a i n f a l l  

e v e n t .  Dra inage  maps o f  t h e  L a f i t t e - L a r o s e  Highway ( L o u i s i a n a  

Lkpartment  o f  T r a n s p o r t a t i o n )  show s e v e r a l  c u l v e r t s  unde r  t h e  

highway c o n n e c t i n g  s u r f a c e  d r a i n a g e  of  t h e  Pa rk  to  t h e  Bayou Aux 

Carpes  sys tem.  

Fo l lowing  t h e  r a i n  e v e n t ,  t h e  w a t e r  l e v e l  i n  t h e  borrow d i t c h  

S l o w l y  b u t  s t e a d i l y  d e c r e a s e d .  T h i s  p a t t e r n  was u n l i k e  w a t e r  l e v e l  

r e c o r d s  f o r  e i t h e r  t h e  swamp o r  B a r a t a r i a  Waterway. For  example ,  a 

w a t e r  l e v e l  r e c o r d e r  s t a t i o n e d .  i n  t h e  swamp a p p r o x i m a t e l y  0.25 m i l e  

e a s t  o f  t h e  r e c o r d e r  p o s i t i o n e d  i n  t h e  borrow d i t c h  ( F i g u r e  3 )  pro-  

v i d e d  a w a t e r  l e v e l  r e c o r d  s i m i l a r  t o  t h e  ICW r e c o r d s  ( F i g u r e  11). 

The c o n t r a s t  be tween t h e  swamp. and borrow d i t c h  hydrographs  s u g g e s t s ,  

a t  l e a s t  d u r i n g  t h e  EPA s t u d y  p e r i o d ,  t h a t  w a t e r  l e v e l s  . i n  t h e  

d i t c h  were n o t  r e s p o n d i n g  s i m u l t a n e o u s l y  t o  h y d r o g r a p h i c  c o n d i t i o n s  

i n  t h e  ~ a r b t a r i a  Waterway. 

.Ground S u r f  ace E l e v a t i o n s  - 
, . 

I. . . * . . .  :. : ' As p r e v i o u s l y  r e p o r t e d ,  w a t e r  l e v e l  ;ecords f o r  t h e  .zCk and  . . . . 

Bayou Aux C a r p e s  were n e a r l y  i d e n t i c a l  ( F i g u r e s  6 a n d  7 ) ; . h e n c e ,  , 

. . . . 
' t he  r e c o r d e d  w a t e r  . l e v e l s  a t  A l g i e r s  Lock and  t h e  ~ a r a t i r i a  g a u g e s ,  

were u s e d  t o  a d j u s t  w a t e r  l e v e l s  i n  t h e  Bayou Aux C a r p e s  t o  NGVD. 

Ground s u r f  a c e  e l e v a t i o n s  o f  t h e  marsh/swamp w i t h i n  *8ayou Aux 



Carpes  System were d e t e r m i n e d  by d i f f e r e n t i a l  l e v e l i n g  be tween 

.the w a t e r  s u r f a c e s  i n  t h e  c a n a l s  and t h e  marsh/swamp f l o o r .  Loca- 

l .  tion; of t h e  s e v e n  ground s u r f a c e  t r a n s e c t s  a r e  s h o r n  o n  F i g u r e  12 .  

1 A t o t a l  o f  22 e l e v a t i o n s  were d e t e r m i n e d  w i t h i n  t h e  u n d i s t u r b e d  

marsh/swamp f l o o r .  E l e v a t i o n s  r anged  from 0.44 t o  1.55 f e e t  w i t h  

. a m a n  o f  1.24 f e e t  NGVD ( T a b l e  3) .  

The f r e q u e n c y  o f  o c c u r r e n c e  o f  water l e v e l  e l e v a t i o n s  i n  t h e  

- B a r a t a r i a  Waterway which c a n  p o t e n t i a l l y  f l o o d  i n t o  t h e  marsh and 

E swamp a r e a s  were d e t e r m i n e d  f o r  1984. Water l e v e l s  r e c o r d e d  e a c h  

d a y  a t  0800 h o u r s  were p l o t t e d  f o r  t h e  A l g i e r s  and B a r a t a r i a  water 

l e v e l  g a u g e s  ( F i g u r e  1 3 ) .  A s  shown, t h e  mean e l e v a t i o n  of  t h e  

marsh and  swamp f l o o r  (1.24 i t .  NGVD) was exceeded  a t  l e a s t  50 p e r -  

t h e  time by water l e v e l s  i n  t h e  B a r a t a r i a  Waterway. Marsh- 

I @ swamp e l e v a t i o n s  o f  0.44 and  1.65 f e e t  NGVD were exceeded  9 5  and  20 

p e r c e n t  o f  t h e  time by w a t e r  l e v e l s  i n  t h e  waterway,  r e s p e c t i v e l y .  

Numerous b r e a k s  i n  t h e  l e v e e s  a d j a c e n t  to  t h e  swamp and marshes  

' I i n c l u d i n g  t h e  u n f i l l e d  a r e a s  a t  t h e  head o f  t h e  c a n a l s  allow s u r f a c e  

w a t e r  t o  f l o w  between t h e  w e t l a n d s  and a d j a c e n t  waterways. Remnants 

of t h i  o r i p i n a l  - ~ a y o u  AUX C a r p e s  waterway ( F i g u r e  2 )  was u n l e v e e d ,  . .  . . . .  
t h u s  a l l o w i n g  s u r f a c e  w a t e r  t o  sheet f l v d  tz t 3 c  a d ~ c i n l n g  w e t l a n d s .  

C . - .  
. . --  . ... - . . . . .  - -  . 

.During t h e - s t u d y  p e r i o d ,  d e p t h  o f  s u r t a c e  w a t e r s  i n  t h e  swamp a v e r a g e d  

a. - *  

-0.3 f o o t   able 3 ) .  

Water C i r c u l a t i o n  (Dye T r a c e r )  
. . 

A dye  tracer (Rhodamine WT) was r e l e a s e d  a t  1200 h o u r s  on 

1 l/b/~s i n  Bayou r u x  C a r p e s  a t  the r 0 i n  g a u g e  l o c a t i b n  ( .pigure 3 ) .  



Dye dispersion from the point of release was monitored by automatic 

'mamplurs ,positioned near the mouth of the SNGP canal (Figure 3). 
. . 

. The 84mplers were operated for a period of 36 hours with sample 
collect ions programmed at one-hour intervals. Samples were spl it 

with one portion measured with a fluorometer for dye'concentrations 

and the other returned to the Athens Laboratory (€PA) for chloride 

analysis. In addition, a boat mounted flow-through fluorometer was 

used to monitor the travel of traced water within the project's r navigable watercourses and in the Barataria Waterway. 

Within 3.5 hours following release, the tracer was found at 

Station 10 near the mouth of the SNGP canal (Figure 14). The traced 

- C waters exited from the canal and into the Barataria Waterway on suc- 

C 
cessive ebb tides. Dye concentrations increased through the ebbing 

phase of the tide. During the flood tide, water from the Barataria 

C Waterway flooded into the SNGP canal resulting in a decrease in dye 

concentrations. 

The traced waters from Bayou Aux Caryes moved rapidly down- 

1; 6trg.m thrgugh the SNGP Canal and then into the ~arataria lvaterway , 

1.:. . . . 
(Figure 151.. - The dye path from the point of releaSo tracked pri-' 

- ' mrfly"t0 'the SNGP Canal and then south to .the ,Barataria katerway . . - . .  . . 

C . and then touards Barataria Bay. ~irtualiy no dye ?ovcd .in notth- 

erly -direction along the SNGP canal nor did it dispeise upktrearh of 

Station 6, the long east-west drill hole Canal. The leading edge 
' . , . 

of the dye cloud entered the Rarataria Waterway within 4.5 hours of 



i t s  r e l e a s e .  Af te r  21.5' hours ,  t h e  t r a c e d  waters had t r a v e l e d  

downstream i n  t h e  TCk t o  t h e  community of Bara ta r i a  (F igure  1 ) ,  

8 d i s t a n c e  of 31,000 f e e t  or nea r ly  6 miles (Figure  15). . . . 
. . . . ' .  . ' . . .  

. .: c h l o r i d e '  concen t ra t ions  responded t o  t i d a l  phase  much i n  t h e  

manner dep ic t ed  f o r  t h e  dye (F igure  1 4 ) .  A t  s t a t i o n  10 near  t h e  

mouth of t h e  SNGP c a n a l ,  c h l o r i d e  concent ra t ions  increased on t h e  

ebbing t i d e  w i t h  a  decrease  occurr ing on t h e  f looding phase. Swamp 

dra inage  appeared a s  the  source of c h l o r i d e s  during t h e  s tudy per iod.  

Surface water from t h e  Bara ta r i a  Waterway ( S t a t i o n  11) contained t h e  

lowest c h l o r i d e  concent ra t ion  of 49 mg/L. Chloride concen t ra t ions  

f o r  o t h e r  l o c a t i o n s  i n  t h e  p r o j e c t  a rea  ranged from 250 t o  430 mg/L 

(Table  4 ) .  S o i l  water c o l l e c t e d  from a screened w e l l  po in t  dr iven  . 

t o  a  depth of two f e e t  i n  t h e  marsh f l o o r  ( S t a t i o n  1 0 s )  y ie lded  a  

c h l o r i d e  concent ra t ion  of 800 mg/L o r  about 1.5 ppt  s a l i n i t y ,  Sur- 
. . .  

f a c e  s a l i n i t y  of t h e  swamp drainage ranged from about 0.5 t o  0.8 ppt  . . 

(Table 4 ) .  A s  d i scussed  l a t e r ,  t h e  u l t ima te  source of t h e  chlor ides  

i n  t h e  swamp drainage is presumably t h e  e s tua ry .  

Water C h e m i s t r y  ( N u t r i e n t s )  
. - -  - - .  

. . 
. . 

. . - The n u t r i e n t  exchange regima of s u r f a c e  r a i a r  exchanging betw$en 
. . .- - . . . - .  . . .  . 

the ' ~ a ~ o u  Aux ~ . ; ~ ~ s  swamp and Bara ta r i a  Waterway ;as . .  s a s d l r d  over  a 
. . 

36-hour per iod.  Automatic samplers . were . . Pos i t ioned  a t  t h e  nduth of 

: - th.= SNGP c a h a i  ( S t a t i o n  1 0 )  and proptammed t o  c o l l e c t  . . . . sahples  . a t ,  . . 
. . . .  ' . 

i: . . - 
hourly i n t e r v a l s .  I n  add i t ion ,  s u r f a c e  Water-grab sambles - .  were co l -  

l e c t e d  from t h e  Bara ta r i a  Waterway and a t  other sites i n  t h e  swamp . 

1 . .  - and adjo in ing  c a n a l s  ( p i g i r e  4 ) .  A l l  'samples were- p t e s e r v e d ' ~ n d  

re turned  t o  t h e  A t h e n s  Laboratory ( E P A )  f o r  ana lyses ,  # - . . .  



:. .Organic carbon and organic nitrogen concentrations at the' ' 
. . .  

mouth.of the SNGP Canal . responded . to tidal effect* as . ... dascrib6id . . for 

t h e  dye .and chlorides observations. Concentrations increased on 

th@.'ebbing tide and' then decreased during the flooding phase (Fig- 

ure 1 6 ) .  This trend suggests that the Bayou Aux Carpes system.io 

a source of organic matter to the Barataria Waterway. The NO2-NO3 

concentration regime at the mouth'of the SNGP canal was re.versed 

in terms of the tidal effects. Concentrations increased during the . 

flooding phase and decreased when ebbing tides occurred (Figure 17). 

The observed relationship between tidal, organic nutrients and 

chloride concenkrations indicates that with decreasing water levels 

in the ICW, flow at the mouth of SNGL Canal is driven primarily by . 

swamp drainage. In contrast, the rising water in the Barataria 

Waterway provides the energy to disperse water from the Barataria 

Waterway to the canal. 

' ~ u t r i e n t  concentrations of surface water collected from the 
. . 

swamp, canals, and Barataria Waterway are shown in Table 5 .  Con- 

centrations for ammonia (NH3) and nitrite-nitrate (N02-NO31 were 
. - .  - - - 

greater in the Barataria Waterway .than in the swamp or associated 
. - . . 

. . 
canals. Ebncentrations o f  N02-NO3 were nearly 28 times greater in 

. . .. . . - -  . . . . .  - . . .  
the brataria Waterway comp'ared to the marsh-swamp drainage ( Figure 

. . 
In contrast, higher levels of organic carbon..(~o~; and organic , 

. . .  
. I .  . 
nitrbgen (Org. N) were associated with swamp drainage (qigure 10,). 

C: . ;.. 

. . 
. . 

~arsh-swamp drainage featured at least a two-'fpld increase -in TOC . . . 
?aj 

. and organic nitrogen.'concentrat ions compared t o  ~arataria Waterway . 

(ICW).' 



particle size and .organic content of sediments are factors 

-affecting the kinds and numbers of benthic macroinvertebrates 

dwelling in or upon the bottom. Bottom sediments also serve as a 

I sink' for many kinds of heavy metals and man-made ckrnpounds such as 

pesticides. To characterize these physical and chemical aspects, 

sediments were obtained from the bottom of selected stations in 

- forested swamp, marshes, canals, and the Barataria katerway. Samples 

analyzed for particle size, organic content, and heavy metals were 

collected as 10 cm bottom cores. 

Results for priority pollutant pesticides and PCB analyses of 
. . 

sediment samples indicate all designated compounds examined were 

below the detection limits for the chemical procedure employed 

. , (Table 6 ) .  

Particle size composition of core samples from the Barataria 

f Waterway and canals was *reddminatel; silt particles (0.0039 to 

0.0625 m in Figure 19). Total orpanic* content of the core samples 

I - ranged. from 12 to 20 percent, by dry weight. The sediment profiles 

I- - for station 2 (a foierted swamp area) and Station 10. (. A r s h  area), 
. . . . . - - .  . -  - .  . 

were similar to those characterizing the canals.and . Barataria - hater- 

way (Figure 20). Stations 7 . and . 8 (a marsh and swamp site, resyec- 

: - .  tively) were in sharp contrast to other sites. sedimcn& Mere pri- 

narily comprised of coarser materials (identi-fied as-decomposing 

vegetation), 2 t o  32 mm, with a total organic content of 64 to 67 



1 percent (Figure 21). Sediments featuring an organic content exceed- 
a 

ing 50 percent by dry weight are generally typical of peat substrate 
. . . . 

(Chabreck, . . 1 9 7 2 ) .  Chabreck further indicates that sediments with 

1 - 
less than 15. percent organic content tend to represent mainly mineral 

. . 
I soils comprised primarily of silt, clay, and sand. Based upon 

8' - these distinctions, the sediments. (top 10 cm) associated with the 

, Barataria Waterway and canals appear alluvial in origin. .In this 

case the silt and clay particles originated elsewhere and were 

E trapped by the stilling effects of the canals and wetlands. 

I 

C 
The contrast in sediment profiles for the two swamp or marsh 

areas sampled appeared related to their hydrological connection to 

the canals. A s  indicated by the general station description (Table . 

1), Stations 2 and 10a were in the direct pathway of surface water 

exchanging between the canals and the wetlands via breaks in the 

berm line. Stations 7 and 8 were not proximate to breaks in the 

canal berm. The surface water exchange between the canals and 

I wetlands was more characteristic of sheet flow. jy the time the . . 

surface water originating from the canals'reached the more interior 

C sites,- i-ts silt. load was probably relieved via . the . deposition pro- 
. - 

- cess. 
. - - - . -  . - . - .  

. . . . 

 he qbility of canals and the swamp/marsh habitat-to tray 

finely divided particles was also evident in tha heavy- qetals con- 

C . 

centrations determined for the sediments (Figure 1 8 ) .  .'The ICh . 

appeared to retain greater concentrations of zinc compared'to the . '  

swamp and matsh'areas. Copper, lead,.and iron, cohcentrations 

. - 



appear uniformly distributed between the swamp, marsh, canal, 
. . 

and ~arataria Waterway . (ICW). . This distribution pattern .indicates 
. . .  

- 4  . the 'ciapacity .of the marsh/swamp system to trap these heavy metals 

typi.cally asftociated with urban runoff. 

- Biological T 
. -  Qualitative sampling for benthic macroinvertebrates was con- 

- ducted in Bayou Aux Carpes marsh and forested swamp environs (Sta- 

tions 2, 7, 8 and 10a). Various methods, such as standard biologi- 

cal dip nets and drift nets ( . S  mm mesh) and hand sorting from 

available substrates including aquatic plants, stumps, rocks and 

1 debris were employed. 

T o  sample nektonic animals in the canals, a channel net was . 

- stretched across the canal segment leading from the SNGP canal to 

' F  - 
Station 4 and a,nchored,to stakes deeply driven into the adjoining 

. . 

hanks. The net was constructed of 1 mm nylon mesh with a 5/16;inch 

chain secured to the foot line of the net. It measured 8 x S O  feet ' 

. . 

with an 8 x 8 x 8 feet center bag. The canal channel measured ap- ... - - 
proxi&te'ly 6 0  to 70- feet in width', hence. .the.nCt when in place 

. only partially blocked the canal. .The ne.t was fished for approxi- 
. . 

. .mataly four hours o n  an ebbing tide. Specimens 'coll6ct'ed from the 
. . 

net were st.ored in widemouth plastic'containero with 90 percent 

ethanol as a preservative and returned to the Athens Laboratdry for 
. - 

identification to the lowest possible taxa. 



Swamp and Harsh Biota . . 

bampling, of benthic 'macroinvertebrates indicated a relatively 
. . .  

. l o w  level of species richness associated with the swamp and marsh 

hakitat (Table 7). Crustaceans and odonates appeared as the 

of taxa observed in the samples. Nine and 14 

taxa of macroinvertebrates were found associated with the swamp 

areas sampled at Stations 2 and 7, respectively. Five of these 

taxa were common to both stations which included two kinds of 

arnphipods, aquatic snails, and juvenile crayfish. Aside from the 

difference in number of taxa (9 versus 14), hydrology and substrate 

quality were also different. 

Station 7, when compared to Station 2, was more of an interior 

site in the swamp where the water was deeper (3 to 4 inches) and ' 

its movement characteristic of sheet flow. Station 2 was character- 

ized. by a more vigorous flow regime because o f  its closer proximity 

to a primary surface water connection between the canal and swamp. 

The sediment of the interior swamp site (Station 7) was character- 

ized as peat substrate compared to a more finely divided substrate 
, . 

of silt and sand at -Station 2. . .  . . . 

Samples from-two marsh sites (Stations 8 and l0a) -each yielded . . 

C .  . - .  
nine taxa of benthic macroinvertebrates (Table 71.' . As- in the case 

. . . . . 

'of the two swamp stations sampled, the quality. of ~ubstrbte and .sur- C 
face water movement were also distinctly different.. , -Three.species . . . .  

. of amphipods 'and one species of snail were 'common to both marsh 
. . 

a r e a s .  Grass shrimp, E. 'kadiakensis, and .blue crab, -_ C. sapidies, . . 



1 # were found a s s o c i a t e d  w i t h  t h e  s m a l l  d r a i n a g e  cuts e x t e n d i n g  f r o r  

1 ' t h e  SNGP c a n a l  i n t o  t h e  marsh  a t  S t a t i o n  10a .  The p r e s e n c e  of b l u e  - - . . 
crabs, a j u v e n i l e  spec imen ,  r e f l e c t s  t h e  h y d r o l o g i c a l  and  b i o l o g i c a l  

. . 

? i n t e r a c t i o n  be tween t h e  p r o j e c t  a r e a  and t h e  e s t u a r y .  

I n  a d d i t i o n  t o  t h e  b e n t h i c  m a c r o i n v e r t e b r a t e s  c o l l e c t e d  i n  t h e  

f -  swamp and marsh  h a b i t a t ,  s e v e r a l  s p e c i e s  o f  f i s h  were found a s s o c i -  

C a t e d  w i t h  t h e s e  a r e a s  ( T a b l e  8 ) .  L i v e b e a r e r s ,  s u c h  a s  m o s q u i t o f i s h ,  

l e a s t  k i l l i f i s h ,  and  s a i l f i n  m o l l y ,  were o b s e r v e d .  M o s q u i t o f i s h  

1 a p p e a r e d  a s  t h e  most abundan t  s p e c i e s .  I n  a d d i t i o n ,  s p o t t e d  s u n f i s h ,  

banded pygmy s u n f i s h ,  and o n e  s p e c i e s  o f  k i l l i f i s h  were c o l l e c t e d .  

1 Except  p o s s i b l y  f o r  t h e  banded topminnow, t h e  f i s h  c o l l e c t e d  a r e  

c o n s i d e r e d  e u r y h a l i n e  s p e c i e s  w i t h  m o s q u i t o f i s h  b e i n g  common t o  

t i d a l  swamps and  marshes  (Odum, 1 9 8 4 ) .  

C Cana l  B i o t a  

. . S a n p l i n g  o f  c a n a l  b i o t a  was l i m i t e d  t o  a s i n g l e  b l o c k n e t  set ,  

C Recause t h e  n e t  o n l y  p a r t i a l l y  b locked  t h e  c a n a l  c h a n n e l ,  t h e  d a t a  

c o l l e c t e d  by t h i s  means mus t  be viewed i n  q u a l i t a t i v e  terms. 

. . . - 
The b l o c k n e t  c a t c h  y i e l d e d  1 4  t a x a  o f  p a c r o i n v e r t e b r a t e s  a n d . 4  

C t a x a  qf. f i s h  (Tab les - - ?  and  8 ) .  S i g h t  i n v e r t e b r a t e  t a x a  were common - . *  
. . - .  . 

. t o  t h e  m a c r o i n v e r t e b r a t e  communi t i e s  a s s o c i a t e d  w i t h  t h e  marsh and  
. . 

swamp e n v i r o n m e n t ,  I n  a d d i t i o n  t o  t h e  b l u e  crab,  a second  e s t u a r i n e  
. . 

c r a b  (I& s p , )  was c a p t u r e d  by t h e  c h a n n e l  n e t ,  r;. - -  . 

. . 
. . 

C 
The f i s h  s p e c i e s  were r e p r e s e n t e d  by j u v e n i l e  spec imens  and 

i n c l u d e d  bay  anchovey ,  g i z z a r d  s h a d ,  s u n f i s h ,  and  l e a s t  k i l l i f i s h  



( T a b l e  8 ) .  The bay  anchovy is a n  e s t u a r i n e  s p e c i e s  which g e n e r a l l y  

m i g r a t e s  t o  t i d a l  f r e s h w a t e r  i n  t h e  e a r l y  s p r i n g  t o  f e e d  and t h e n  

-4 - 

. . 
eeturns t o  t h e  e s t u a r y  t o  spawn i n  l a t e  s p r i n g .  La rvae  o f  t h i s  

species move u p s t r e a m  t o  weakly b r a c k i s h  and f r e s h w a t e r  t i d a l  nur-  

aery a r e a s  i n  t h e  summer (Odum, 1 9 8 4 ) .  . . 

DISCUSSION 

P r e s e n t l y ,  l e v e e s  s p a n  v i r t u a l l y  t h e  e n t i r e  p e r i m e t e r  o f  t h e  

Bayou Aux C a r p e s  p r o j e c t  a r e a .  The S o u t h e r n  N a t u r a l  Gas P i p e l i n e  

(SNGP) c a n a l  p r o v i d e s  t h e  p r i m a r y  h y d r o l o g i c a l  c o n n e c t i o n  between 

t h e  swamp and  t h e  B a r a t a r i a  Waterway ( I C W )  and u l t i m a t e l y  B a r a t a r i a  

Bay. With c o n s t r u c t i o n  and  ma in tenance  of  t h e  SNGP c a n a l  and  a s s o -  

1 c i a t e d  d r i l l  h o l e  c a n a l s ,  d redged  m a t e r i a l s  were s p o i l e d  a l o n g  t h e  

c a n a l  b a n k s  t h u s  fo rming  be rms 'wh ich  i n  some a r e a s  measured s e v e r a l  

f e e t  h i g h .  Numerous b r e a k s  i n  t h e  berm l i n e ,  e s p e c i a l l y  a t  t h e  end  

o f  t h e  c a n a l s ,  p r o v i d e  a pathway for s u r f a c e  w a t e r  t o  exchange  be- 

tween t h e  swamp marshes  and  c a n a l s .  De te rmin ing  t h e  p o t e n t i a l  f o r  

exchange  of  w a t e r  be tween t h e s e  s y s t e m s  was o n e  of  t h e  p r i m a r y  

o b j e c t i v e s  o f  t h e  h y d r o l o g i c a l  a s s e s s m e n t .  1 . .  . .  , .  . 
The mean water l e v e l  for t h e  ~ a r a t a r i .  k a t s r w a y  i n  t h e  v i c i n i t y  

. .- - . . - - .  
o f  t h e  . p r & e c t  ' a r e a  was 1.38 t o  1 . 4 5  f e e t  RGVD. Ground s u r f  ace ele- 

. - 

' v a t i o n s  o f  .wantp and  marsh . a r e a s  s u r v e y e d .  a v e r a g e d  1 .24 '  f ee t  N&D. 

~ ~ ~ o r d i n g l ~ ,  t h e  p o t e n t i a l  f o r  t h e  f l o o d i n g  of t h e  B&OU Aux c a r p i s  

by r i s i n p w a t c r  i n  t h e  B a r a t a r i a  Waterway a p b e a r s  t o  . . occu; a t  l e a s t  

50 p e r c e n t  o f  t h e  t i m e  ( F i g u r e  1 3 ) .  ~ u r t h e r m o r e ,  t h e  f r e q u e n c y  o f  

w a t e r  l e v e l s  a t  or above  1.24 f e e t  NGVD i n  t h e  B a r a t a r i a  ka t e rway  

a p p e a r e d  s t r o n g l y  s e a s o n a l  ( F i g u r e  2 3 ) .  . 
. . - - .  



The 1984 w a t e r  l e v e l  r e c o r d  f o r  t h e  B a r a t a r i a  Waterway (ICW) 

t.veal8. t h r e e  aspects o f  t h e  f l o o d i n g  r e p i n e .  F i r s t ,  tlie 1984 
. . 

. - r e c o r d  d e p i c t s  t h e  a v e r a g e  month ly  water l e v e l  a s  g e n e r a l l y  p e a k i n g  

dur- inp t h e  d e r i o d  o f  Way t h r o u g h  October .  S i n c e  t h e  a v e r a g e  ground 

e l e v a t i o n  of t h e  Bayou Aux Carpes  ewamp was 1.24 f e e t  NGVD, w a t e r  

s t a g e s  a t t a i n i n g  or e x c e e d i n g  t h i s  e l e v a t i o n  c o u l d  i n i t i a t e  f l o o d -  

i n g  o f  t h e  swamp. I t  is o n l y  c o i n c i d e n t a l  t h a t  t h e  a n n u a l  mon th ly  

w a t e r  l e v e l s  i n  1984 a v e r a g e d  1.24 f e e t ,  which is i d e n t i c a l  t o  t h e  

a v e r a g e  s u r f a c e  e l e v a t i o n  o f  t h e  swamp i n  t h e  s t u d y  a r e a  t r a n s e c t s .  

S e c o n d l y ,  t h e  1984 a n n u a l  wa t e r  l e v e l  a v e r a g e  o f  1.24 f e e t  NGVD i n  

t h e  B a r a t a r i a  Waterway was a b o u t  0.14 t o  0.21 o f  a f o o t  less t h a n  

C t h e  20-year  a v e r a g e  r e p o r t e d  i n  T a b l e  2 ,  i.e., a b o u t  1 0  t o  14  p e r -  

c e n t  less i n  a m p l i t u d e  t h a n  t h e  20-year a v e r a g e .  F i n a l l y ,  t h e  

I I  lower g r a p h  i n  F i g u r e  23  shows t h a t  f l o o d i n g  o f  t h e  swamp c o u l d  

C 
have  o c c u r r e d  i n  e a c h  month o f  t h e  1984 w a t e r  y e a r  and p o s s i b l y  

e v e n  d a i l y  a s  s u g g e s t e d  i n  t h e  c a s e  o f  Octcber d u r i n g  a n  a v e r a g e  I 
t or above  a v e r a g e  w a t e r  y e a r .  

The p r i m a r y  f a c t o r  c o n t r o l l i n g  t h e  w a t e r  l e v e l  a p p e a r e d  t o  be 

f . .  . wind. S h o r t  t e r m  e f f e c t s  o f  wind were c l e a r l y  a p p a r e n t  d u r i n g  t h i s  

s t u d y .  h i n d s  from t h e  s o u t h  i n c r e a s e d  w a t e r  l eve l%;  k h e r e a s ,  w inds  - - .  . . -  . - .  . -  - . 

from t h e  n o r t h  e f f e c t e d  a measured d e c r e a s e  i n  w a t e r  l e v e l s - ( f i g u r e s  . 

6 and  8 ) .  

. ' U i s t o r i c a l l y ,  w inds  f rom t h e  s o u t h  p r e v a - i l  d u r i n g  t h e  . . summer 
. , . . 

w h i l e  winds  fram t h e  n o r t h  domina te  d u r i n g  t h e . w i n t e r  ( ~ i g u r e  2 4 ) .  

Ra in  event .  d o  n o t  a p p e a r  t o  e f f e c t  water l e v e l s  a s  r e a d i l y  . a s  t h e  

1 wind ( F i g u r e  2 5 ) .  As i n d i c a t e d  by day ( 1 9 0 4 ) ,  w inds  from t h e  s o u t h  

. - . .  
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I p r o v i d e  t h e  n e c e s s a r y  e n e r g y  t o  d r i v e  e s t u a r i n e  w a t e r s  i n t o  t h e  

- 4 Bayou Aux C a r p e s  r e g i o n  o f  t h e  B a r a t a r i a  B a s i n ,  which would a c c o u n t  . . .  

. t6r t h e  weakly  b r a c k i s h  c h a r a c t e r  o f  t h e  w a t e r s  d r a i n i n g  from t h e  

!f swamp d u r i n g '  t h i s  s t u d y .  The c a p a c i t y  o f  t h e  Bayou Aux Carpes  

swamp t o  d e t a i n  s u r f a c e  w a t e r s  was e v i d e n t  i n  t h e  c h l o r i d e  d a t a  

I -- r e p o r t e d  f o r  t h i s  s t u d y .  C h l o r i d e  c o n c e n t r a t i o n s  i n c r e a s e d  w i t h  

e b b  f l o w s  f rom t h e  swamp and d e c r e a s e d  when t h e  d i r e c t i o n  o f  f low 

r e v e r s e d  and  o r i g i n a t e d  from t h e  B a r a t a r i a  Waterway ( F i g u r e  1 4 ) .  - 
8 The r e l a t i v e l y  f l a t  t opography  o f  t h e  swamp, i n  combina t ion  

S w i t h  t h e  b roken  berm l i n e  o f  t h e  c a n a l s ,  undoub ted ly  s e r v e d  as 

f a c t o r s  e n h a n c i n g  t h e  c a p a c i t y  of  t h e  swamp t o  d e t a i n  s u r f a c e  w a t e r s  

and  e f f e c t  i t s  slow r e l e a s e  t o  downstream sys tems .  The a v e r a g e  

C 
d e p t h  of  w a t e r  o v e r  t h e  swamp and marsh f l o o r  was 0.3 f o o t  ( T a b l e  

3 ) .  T h i s  v a l u e  when added to  t h e  a v e r a g e  ground s u r f a c e  e l e v a t i o n  

o f  t h e  swamp r e s u l t e d  i n  a n  a v e r a g e  w a t e r  l e v e l  e l e v a t i o n  o f  1.54 

f e e t  NGVD. T h i s  e l e v a t i o n  was . above  t h e  maximum w a t e r  l e v e l  h e i g h t  

/ $ r e c o r d e d  i n  t h e  ICH and s t u d y  c a n a l s  ( f i g u r e  6 ) .  The witer s t o r e d  

1 
i n  t h e  f o r e s t e d  swamp would s e e k  b r e a k s  i n  t h e . b e r m  1 i n e . w h e r e  i t 's  . 

g r a d u a l l y  d i s c h a r g e d  i n t o  t h e  c a n a l s  a n d  ICW. Such a  h y d r a u l i c  . .  . . . . . .  . 

g r a d i e n t  would e x p l a i n  t h e  o b s e r v e d  n e t  aovement  o f  o r g a n i c  c a r b o n ,  
. ..- . . * .  . . . - -  - 
o r g a n i c  . n i t r o g e n ,  c h l o r i d e s .  and dye  t o  t h e .  B a r a t a r i a  wdterway. . . 

. - 
The s e a s o n a l  f l o o d i n g  and s t o r a g e  r eg ime  o f  t h e  Bayou Aux 

C - 
C a r p e s  a r e a  p r o v i d e s  numerous and un ique  b e n e f i t s  i n  terms of 

n u t r i e n t  p r o c e s s i n g ,  p r i m a r y  and s e c o n d a r y  p r o d u c t i o n ,  f l o o d  con- 

I t ro l ,  s a l i n i t y  c o n t r o l ,  and  a s  a n u r s e r y  h a b i t a t  f o r  f r e s h w a t e r  ~ n d  - 

e s t u a r i n e  f i s h  and  s h e l l f i s h .  

1 .  



The ' h y d r o l o g i c a l  c o n n e c t i o n  be tween  Bayou A u x ' C a r p e s  and  t h e  

. B a r a t a r i a  Waterway and  t h e  c a p a c i t y  o f  t h e  Bayou s y s t e m  t o  d e t a i n  

1 .  . . .  . . 
s u r f a c e  w a t e r  combined t o  b u f f e r  e f f e c t s  o f  u r b a n  r u n o f f  f rom t h e  

. . 
N e w * O r l e a n s  a r e a  o n  downs t ream r e g i o n s  l i k e  B a r a t a r i a  Bay. R e s u l t s  

o f  t h e  s e d i m e n t  a n a l y s e s  d e m o n s t r a t e  t h e  f u n c t i o n  of Bayou Aux 

1 =arpei a s  a mechan ism f o r  t r a p p i n g  f i n e l y  d i v i d e d  materidls  t h u s  
!a 

i n t e r r u p t i n g  t h e i r  t r a n s p o r t ' t o  t h e  e s t u a r y .  Heavy m e t a l s ,  w h e t h e r  

S a b s o r b e d  t o  s i l t ,  c l a y s ,  o r g a n i c  m a t t e r ,  o r  p r e c i p i t a t e d  a s  m e t a l l i c  
C 

s u l f i d e s ,  are d e p o s i t e d  i n  t h e  s e d i m e n t s .  

By d e t a i n i n g  t h e  s u r f a c e  w a t e r  p a r t i c u l a r l y  a s s o c i a t e d  w i t h  

summer f l o o d i n g ,  n u t r i e n t  c y c l i n g  i n  t h e  swamp is e n h a n c e d .  Deten- 

t i o n  i n c r e a s e s  t h e  c o n t a c t  time o f  o v e r f l o w  w a t e r  w i t h  t h e  f o r e s t  

I I f l o o r  o f  t h e  swamp wh ich  is t h e  p r i n c i p a l  s i t e  o f  d e n i t r i f i c a t i o n  

r processes a n d  n u t r i e n t  u p t a k e  by r o o t e d  v e g e t a t i o n  ( B r i n s o n ,  1 9 8 1 ) .  

C 
The  t i m i n g  of t h e  a n n u a l  f l o o d i n g  r e g i m e  c o i n c i d e s  w i t h  t h e  p r i m a r y  

g r o w t h  period o f  t h e  swamp p l a n t  community i n  southern Louisiana 

f r e s h w a t e r  swamps (Conne r  a n d  Day, 1 9 7 6 ) .  

C 
T h e  d e n i t r i f i c a t i o n  process (NO2-NO3 t o  N2) is a n  e f f i c i e n t ,  

. . . r a p i d ,  a n d  i m p o r t a n t  f u n c t i o n  i n  f o r e s t e d  swamps as w e l l  a s  t i d a l  

. m a r s h e s  ( B r i n s o n ,  1 9 8 1 ;  EPA, 1984; a n d  B r i n s o n ,  - e t  v e t  a1  . 1 9 8 4 ) .  
. . 

D e n i t r i i i c t i t i o n  is  a n  a n a e r o b i c  process i n v o l v i n g  s p e c i a l i . z e d  
. . 

b a c t e r i a . w h i c h  u t i l i z e  t h e  n i t r o g e n  bound oxygen  NO^) as a n  e n e r g y  . 

8 0 ~ r C e . '  I n  t h i s  manne r ,  t h e  NO3 is r e d u c e d  t~ n i t r . o g e n  g a s  (N2) a s  ' .  

t h e  bacteria assimilate o r g a n i c  m a t t e r .  Thus ,  t h e  d e c o m p o s i t i o n  o f  

o r g a n i c  m a t t e r  p r o c e e d s  i n  t h e  a b s e n c e  o f  d i s s o l v e d  oxygen  a n d  t h e  



nitrite-nitrate load of the overflow water is diminished. At vir- 

tually all m a r ~ h  and swamp stations sampled, disturbed sediments 
. I .  . 

yielded th.e odor of hydrogen sulfide, which is chaActeristi,c of 
. . - 

8 reducing environment. 

The biological'cycling of inorganic nitrogen ( N O ~ N O ~ )  was 

I :  evident in the Bayou Aux Carpes swamp, The N02-NO3 concentration 

gradient decreased from sampling points in the Barataria Waterway 

- t o  stations in the forested swamp and marshes (Figure 18). In this 

context, the Barataria Waterway emerges as a primary source of 

N02-NO3 and the Bayou Aux Carpes swamp a principal area for its 

1; rssimilation into other nitrogen forms such as animal or plant 

protein. Accordingly, the elevated concentrations of organic nitro- 

gen in the swamp drainages as compared to those in the Barataria 

Waterway is not surprising (Figure 18). 

With the rise and fall of water levels in the swamp, a.hydro- 

logical mechanism is established for the exchange of nutrients 

0 between the swamp and Rarataria Waterway. The export of these 

materials can be frequent (Figure 23). The lower graph of Figure 

I . .  . 29 indicates . . .  the number of days each month in 1984.when the water 

. level-in t.he 1CI.a equaled or .exceeded the average ground elevation 

I-  ' 

. . . .  . 
of the swamp and marsh. For each day that the water level i.n the 

If* falls below 1.24 feet NGVD, a net drainage of sjriaca water 

froin the swamp to the Barataria Waterway is possible as demonstrated . 

1 in this study, Results of the dye dispersion measurements confirmed 

the net movement of surface waters was from the bayou AUX Carpes 

*I 



swamp t o  the Rarataria katerway and downstream towards the estuary. 

Although the exchange of organic matter between the swamp and 
. ' .  

Barataria waterway was not quantified in terms of loadings (tons/ . .  . 
' year), net export of organic nitrogen and total organic carbon 

 TO^) . . from the ~ a y o u  t o  t'he Rarataria Waterway was .aviden,t. Con- 

- centration of dye, chlorides, 'organic nitrogen, and TOC increased 

. at the mouth of the SNGP canal during the ebb phase of the tide 

(Figures 14, 1 6 ,  and 17). The concentration gradient depicted in 
C 

Figure 18 for TOC and organic nitrogen indicates the swamp and 

marshes as the principal source of organic matter in the export 

regime. 

In terms of annual export of organic carbon and nitrogen from 

a forest swamp such a s  Bayou Aux Carpes, the work of Day, et g.  
(1977) provides a point of reference for judging the potential of 

the export regime in terms of mass loading from forested wetlands. 

These investigators conducted a 14-month study of .net production 
. . 

and export of nutrients from a sw.mp forest in th. upper drainage . . 

basin of the Barataria Bay estuary. Annually, the 770 km2 swahp 
. . 

8XgOrt@d-8016, 1047, and 154 metric tons of organic carbon, nitro- 

- gen. ind phosphorus, respectively, to the estuary. The h y b r o l ~ ~ i c a l  
.. . . - . .  . -  

regime:bi th; s;;rn.p studied by day; etSa. (1G77) bas-soaevhat - - dif- 
. . 

f&nt froin the Bayou Aux Carpes - - area. Both were. subject to seasonal 

: - flcioding; however, rainfall was the p r i n c i p a l ~ ~ o u r c e  . of . iurface 
. . 

drainage in the swamp studied by Day, g. (1977). . . -For the Bayou 
. . 

Aux carpas area, suriace water drainage was primarily controlied' by 
' 

. , wind$ rain -&nd tide were ;econdary influences. . . . . 



4 .  , A s o u r c e  o f  o r g a n i c  m a t t e r  ( d e t r i t u s )  for  e x p o r t  .from t h e '  

awamp would be i ts  forest a n d  mar sh  community o f  p l a n t s .  S i n c e  t h e  

Bayou Aux Caries s i t e  is a r e l a t i v e l y  t y p i c a l  c y p r e s s - t u p e l o  swamp 

;I i n  terms o f  v e g e t a t i o n a l  c h a r a c t e r i s t i c s  and  s e a s o n a l  f l o o d i n g ,  i t s  

a n n u a l  p r i m a r y  p r o d u c t i o n  would p r o b a b l y  b e  s imi la r  t o  t h e  swamp 

1 s t u d i e d  by Conne r  a n d  Day ( 1 9 7 6 ) .  T h e s e  a u t h o r s  r e p o r t e d  t o t a l  

1 
p r i m a r y  p r o d u c t i o n  f o r  t h e  s e a s o n a l l y  f l o o d e d  L o u i s i a n a  swamp a t  

1 , 5 7 4  g/m2/yr a t  a b o t t o m l a n d  hardwood s i t e  a n d  1 , 1 4 0  g/m2/yr a t  - 
a c y p r e s s - t u p e l o  s i t e .  The  n e t  p r i m a r y  p r o d u c t i o n  i n  f o r e s t e d  

swamps is g e n e r a l l y  g r e a t e r  i n  s e a s o n a l l y  f l o o d e d  s y s t e m s  (Brown, 

1 . 
The s t u d y  d e m o n s t r a t e d  a h y d r o l o g i c a l  c o n n e c t i o n  be- 

tween  t h e  Bayou Aux C a r p e s  swamp a n d  t h e  B a r a t a r i a  e s t u a r y .  The 

I . .  pa thway  be tween  t h e  e s t u a r y  a n d  swamp appears ~ ~ e r a t i o n a l ' e a c h  rnonth 

o f  t h e  y e a r  a t  l eas t  i n  .the 1984  w a t e r  y e a r ; . t h u s ,  p r o v i d i n g  a 

r o u t e  fo r  t h e  e x c h a n g e  o f  n u t r i e n t s  and  a q u a t i c  l i f e  be tween  t h e  

swamp a n d  e s t u a r y .  

Day. ! 1 9 8 4 ) - p r o v i d e s  i n s i g h t  t o  t h e  s e a s o n a l  m i g r a t o r y  p a t t e r n s  

o f  f i s h  a n d  s h e l l f i s h  i n  t h e  ~ a r a t a r i a  Bay . and  i t s  a s s s c i a t e d  f r c s h -  

w a t e r  b a s i n s .  He i d e n t i f  i-es . t h e  more  t r a d i t i o n a l l y  r e p o r t e d  mig ra -  

-to& p a t t e r n s  o f  e s t u a r i n e  species u s i n g  t h e  f r e s h w a t e r  r e g i o n s  o f  

a n . e s t u a r i n e  b a s i n  a s  n u r s e r y  h a b i t a t .  H e  d o c u m e n t s  t h e - p r e s e n c e  

o f  bay a n c h o v y  , s h e e p s h e a d  minnow, . s p o t ,  s t r i p e d  mul le t ' , '  t idewater 
. . -  . . 

s i l v e r s i d e .  a-nd l a d y  f i s h  i n  t h e  v i c i n i t y  o f  t h e  J e a n  . ~ a t i t t e  . 
* 

N a t i o n a l  H i s t o r i c a l  Park which  is p a r t  oL t h e  Bayou 'AUX C a r p e s  . 

. . 
swamp. Hawes ( 1 9 8 4 )  e x p a n d e d  t h i s  list . . o f  e s t u a r i n e  s p e c i e s  . f o r  . 



I f  ' , ,  

Bayou Aux C a r p e s  t o  i n c l u d e  b o t h  j u v e n i l e  a n d  a d u l t  b l u e  c r a b . .  . 
T h e  p r e s e n t  s t u d y  c o n f i r m e d  c o n t i n u a l  u s e  o f  t h e  Bayou Aux C a r p e s  

.. . . 
by - e s t u a r i n e  spe'cies ( T a b l e s  7 a n d  8 ) .  J u v e n i l e  forms o f .  e s t u a r i n e  . . 

C eratk a n d  bay  a n c h o v i e s  were f o u n d  i n  t h e  mid-January s a m p l i n g .  

'From Day (19841 ,  Hawes ( 1 9 8 4 ) ,  and  t h e  p r e s e n t  s t u d y ,  a t  l e a s t  

1 a 1 5  species o f  f r e s h w a t e r  f i s h e s  a re  r e p o r t e d  to b e  associated w i t h  

t h e  Bayou Aux C a r p e s  d r a i n a g e  a r e a .  Many o f  t h e s e  s p e c i e s  s u c h  a s  

- c h a n n e l  a n d  b l u e  c a t f i s h ,  s u n f i s h ,  a n d  b a s s ,  a r e  r e c o g n i z e d  as i m -  

p o r t a n t  to  b o t h  c o m m e r c i a l  a n d  spor t  f i s h e r i e s .  Day ( 1 9 8 4 )  f u r t h e r  

e l a b o r a t e d  o n  t h e  p o t e n t i a l  f o r  a number o f  f r e s h w a t e r  s p e c i e s  to  

s e a s o n a l l y  e x p a n d  t h e i r  t e r r i t o r y  i n  t h e  w i n t e r .  As h e  e x p l a i n s  

a n d  d o c u m e n t s ,  a d u l t  a n d  j u v e n i l e  f o r m s  o f  s o m e . f r e s h w a t e r  s p e c i e s  

move from t h e  t r a d i t i o n a l  f r e s h w a t e r  r e g i o n s  t o w a r d s  t h e  Gulf  i n  

t h e  f a l l  a n d  e a r l y  w i n t e r  whe re  t h e y  r e p l a c e  m a r i n e  s p e c i e s  i m m i -  

g r a t i n g  f r o m  t h e  e s t u a r y  t o  t h e  G u l f .  As summer a p p r o a c h e s ,  s a l i n i t y  

a n d  t e m p e r a t u r e  i n c r e a s e  a n d  t h e  f r e s h w a t e r  f o r m s . r e t r e a t  back  t o  . 

t h e  u p p e r  f r e s h w a t e r  z o n e s  o f  t h e  b a s i n .  T h i s  c y c l e  would a p p e a r  . . 

p a r t i c u l a r l y  s i g n i f i c a n t  i n  terms o f  a s s i g n i n g  a f i s h e r y  r e s o u r c e  . 

v a l . u e - t o - t h e  Bayou Aux C a r p e s  a r e a .  The a s s e s s m e n t  work o f  Day ( 1 9 8 4 )  

- clearly . i n d i c a t e s  t h a t  t h e  p o t e n t i a l  b e n r f  i'tr ok f i s h e r y  p;oduction 
- - .  . -  . . - .  . 

c a n  extend w e l l  -beyond t h e  g e o g r a p h i c a l  b 0 u n d a r i . c ~ '  used . - -to d e s c r i b e  ' 

~ a , y o u '  Aux C a r p e s .  

For t h e  Bayou Aux C a r p e s  p r o j e c t  s i t e ,  t h e  b e n t h i c .  m a c r o i n v e r t e -  

brat. d a t a  i n d i c a t e d  a  r e l a t i v e l y  r e s t r i c t e d  communi ty  i n  terms o f  - 

species , r i c h n e s s  ( T a b l e  71.. F o r  t h e  t w o  m a r s h  s t a t i o n s  a n d  o n e  



8it.e i n  t h e  f o r e s t e d  swamp, o n l y  n i n e  t a x a  were obse rved .  How- 
. . . . 

e v e r ,  many d f  t h e  t a x a  found c a n  t o l e r a t e  a  wide  t a n g e  af e n v i r o n -  
. . .  . .. 

r n t a . 1  c o n d i t i o n s  i n c l u d i n g  low c o n c e n t r a t i o n s  o f  d i s s o l v e d "  oxygen 
. . 

. . 

a n d  ' s a l i n i t y ;  F o r  s e v e r a l  r e a s o n s ,  t h e  r e l a t i v e l y  l o w  d i v e r s i t y  o f  
-: 

1 ' t h e  community is n o t  s u r p r i s i n g .  A s  e x p l a i n e d  by Odum ( 19841 ,  t h e  
. . . .  . 

r e l a t i v e l y  s i m p l e  s t r u c t u r e  06 t h e  benthic.macroinvertebrate com- 

muni ty  i n  a  t i d a l  f r e s h w a t e r  s y s t e m  can  be l i n k e d  t o  a  la ,ck of 

d i v e r s e  h a b i t a t .  Non- t ida l  s y s t e m s  t e n d  t o  y i e l d  a s u b s t a n t i a l l y  

more d i v e r s e  community of b e n t h i c  m a c r o i n v e r t e b r a t e s  t h a n  a  t i d a l l y  

e f f e c t e d  sys t em,  The c h l o r i d e  d a t a  g a t h e r e d  i n  t h i s  s t u d y  c o u p l e d  

1 w i t h  t h e  f i n d i n g s  o f  Chabreck ( 1 9 7 2 ) ,  i n d i c a t e  t h a t  t h e  Bayou Aux 
- 

C a r p e s  s i t e  is  s e a s o n a l l y  b r a c k i s h  which would f a v o r  t h e  s u r v i v a l  

o f  e u r y h a l i n e  s p e c i e s  and i m p a i r  t h e  s u c c e s s  o f  p u r e  f r e s h w a t e r  

1 forms ,  S e v e r a l  o f  t h e  t a x a  found i n  t h e  Bayou Aux C a r p e s  s y s t e m  . 

- c a n  t o l e r a t e  b o t h  f r e s h  and s a l i n e  e n v i r o n m e n t s .  Al though t h e  

I b e n t h i c  communi,ty may b e ' r e p r e s e n t e d  by r e l a t i v e l y  few t a x a  ( a  
- 

t o t a l  o f  2 7 ) ,  many o f  t h e  t a x a  a r e  i m p o r t a n t  p r o c e s s o r s  o f  o r g h n i c  
. . 

m a t t e r  and f i s h  food  items i n c l u d i n g  c r a y f i s h ,  g r a s s  s h r i m p ,  a.nd 
. . 

1 -  o t h e r  c r u s t a c e a n s  s u c h  a s  amphipods ( H y a l e l l a  a z t e c a  a n d  Gammarus 

. . . . . .  . *  . .  . -  - .. . . 
I n  . . t h e  f ind in .Gs  of t h e  1976 a s s e s s m e n t  by EPA' p e r s o n n e l ,  

1: : .  
R a r a t a r i a  Bay was d e s c r i b e d  a s  t h e  s i n g l y  most p r o d u c t i v e  e s t u a r i n e  

. aria. along . the L o u i s i a n a  c o a s t  ( ~ p p e n d i x  A ) .  '~1.0 i n d i & t e d  was '  
. . 

t h e  f a c t  t h a t  L o u i s i a n a  e s t u a r i a s  owe t h e i t  h i g h  . l e v a f  .. o f  p ~ o d u s t i v -  

i t y  t o  t h e . e x t e n s i v e  s y s t e m  o f  m a r s h e s  and  swamps of t h e ' , u p p e r  

I : - .  
b a s i n s .  ' These  u p p e r  b a s i n  r e g i o n s  o f  swamps . .  . arid . ? a r s h e s  p r o k i d e  , 

. . 



t h e  d r a i n a g e  n e c e s s a r y  t o  m a i n t a i n  t h e  b r o a d ,  s t a b l e  b r a c k i s h  zones  

i n  t h e  e s t u a r y .  The Bayou Aux C a r p e s  s y s t e m  is o n e  o f  t h e s e  u p p e r  

b a s i n  ' 8wamps  d r a i n i n g  t o  B a r a t a r i a  ~a; .  
, . 

,I . :The results o f  t h i s  s t u d y  c o r r o b o r a t e  t h e  f i n d i n g s  o f  t h e  EPA 

; 1 a s s e s s m e n t  i n  1976 and  t h e  l a te r  a s s e s s m e n t  by ~ a y ' ( 1 9 8 4 ) .  D e s p i t e  - - 

8 t h e  p r e s e n t  a l t e r a t i o n s  o f  t h e  swamp, m a i n l y  t h e  p r e s e n c e  o f  l e v e e s  
C 

' a n d  c a n a l s ,  t h e  Bayou Aux Carpes  a r e a  p r o v i d e s  ' l o c a l  and  r e g i o n a l  

b e n e f i t s  i n  terms o f  w a t e r  s t o r a g e  and  r e l e a s e ,  h a b i t a t  f o r  t h e  

I p r o d u c t i o n  and  g r o w t h  o f  f r e s h w a t e r  a n d  e s t u a r i n e  f i s h  and s h e l l -  

f i s h ,  n u t r i e n t  p r o c e s s i n g ,  and  a s o u r c e  o f  o r g a n i c  m a t t e r  f o r  ex -  

port t o  B a r a t a r i a  Bay. 



LITEHATURE CITED 

Brinson; M. M., H. D. Bradshaw, and E., S. Kane. 1981,. . Nitrogen 

cycling and assimilative capacity of nitrogen and phosphorus . 

. by riverine wetland forests. hater Resource Research Insti- -. 
tute. Rept. .No. 167. University of North Carolina.. 90p. 

Brinson, M. M., H. D. Bradshaw, and E. S. Kane. 1984. Nutrient 

assimilative capacity of an alluval floodplain swamp. 

Journal of Applied Ecology. Vol. 21, 1041-1057p. 
. . 

Brown, S., M. M. Brinson, and A. E. Lugo. 1979. Structure and 

function of reparian wetlands in strategies for production 

and management of floodplain wetlands and other riparian 

ecosystems. Gen. Tec. Rept. WO-12. U.S. Dept. of Agriculture. 

U.S. Forest Service. 

Chabreck, R. H. 1972. Vegetation, water, and soil characteristics 

of the Louisiana coastal region. Bulletin No. 664. Louisiana 

State University. Agricultural Experiment Station. 72p. 

Conner, h. H. and 3. W. Day, Jr. 1976. Productivity and composition 

. bf a bald cypress-water tupelo site and a bottomland hardwood 

. site in a Louisiana' gwam@. ' h e r .  ;f."Bot. 63111 :L354-1364. 
. . 

Day, 3. k., Jr., T. J. Butler, a n d  k. H. Conner. '1977. Productivity 
, . . . 

.'and nutilent export itudies in a cybress swamp and l a k e  system , 

Academia Press. 



Day, 3. W.,  Jr. 1984. A study of the effects of the proposed 

leveeing and drainage of the Bayou Aux Carpes swamp on the 
. 
adjacent Barataria Unit, Jean Laf itte National Historical 
. . 

. - Park. .Report to Jean Lafitte National Historical Park. 

~nvironrnental Protection Agency. 1973. Biological Field and 

Laboratory Methods for Measuring the Quality of Surface 

Waters and Effluents. EPA-670/4-73-001. 

Environmental Protection Agency, 1984. Reeves Project: A study 

of the intertidal marshes and streams. Rept. EPA, Environ- 

mental Services Division. Athens, GA 30613. 

Environmental Protection Agency. 1980. Standard Operating Pro- 

cedures. Engineering Section. Environmental Services 

Division, Athens, Georgia. 

Environmental Protection Agency. 1982. Standard Operating Pro- 

cedures. Environmental Biology Section. Environmental 

Services Division, Athens, Georgia. . 

- Environmental Protection Agency. 1982. Standard Operating Pro- . 

. .. - .ctdar.es. Wboratory Services. tnvirsnmental serviees Division, 
. .  . . . . - 

~thens, Georgia. 

H ~ w ~ s ,  S. 1984. Memo for the record. COE, New Orleans District. 
. . 

ddum, W. E. 1984. The ecology of tidal freshwater ,marshes of the 

United States east coast: a .conmunit.y profile. FwS/OBS-83/17. 

U.S. Fish and Wildlife Service.. U.S. Dept. Interior. 



. Table 1. Station Descriptions, Bayou Aux Carpes Study, 

1 Louisiana, January 1985 

4 
'a Station 11 -- located approximately 190 yards from north 
-. rhore in Barataria Waterway; soft, silty substrate; depth 

of 12-14 feet. 

Canals: 

Station 3 -- mid-channel, located approximately 50 yards from 
head of short drill canal; silty substrate; bottom depth of 
6-7 feet; hyacinths (Eichornia crassipes) at head of canal; 
berm vegetation consisted of red maple (Acer - rubrum), mainly 
sweetgum (Liquidambar styraciflua) and wax myrtle (Myrica 
cerifera). 

Station 4 -- mid-channel, about 200 yards north of original 
Bayou Aux Carpes waterway; silty substrate; bottom depth of 
6 feet; macrophytes along shore consists of alligatorweed 

u (Alternanthera philoxeroides), bulltongue (Sagittaria falcata), 
pennywort (Hydrocotyl). 

Station 9 -- mid-channe1,'northernmost station in SNGP canal; 
approximately mid-point of canal length; soft, silty sub- 
strate; bottom depth of 5-6 feet; berm vegetation consisted 
of mainly red maFie (Acer - rubrum), willow-(~alix), sweetgum 
(Liquidambar styraciflua), wax myrtle (Myrica cerifera), 
elderberry (Sambucus). 

a Station 10 -- mid-channel, approximately 50 yards upstream 
from nouth of SNGP canal; soft, silty substrate; bottom deyth 
of 4-5 feet; herm vegetation consisted of mainly willow 
(Salix), elderberry (Sambucus), water oak (Quercus niqra). 

I.. . . ' 

Marsh: 
. .. - 

;'station ' 8  -- &r;h arca, open canopied, located off west side 
of SNGP canal t E  1/4 mile from canal mouth); substrate-ap- 

I 
peared t o  be rich in organic matter (decayed and Gartially 
decomposed vegetative material); depth of water overlying 
substrate was generally less than one inch; most macrophytic 
vegetation was dead at time of study except for some. Hydrocotyl. 

I Station 205 -- Marsh area east of Station 10; :station has a 
break in herm and egress and ingress of water was noted dur- 

I ing the utudy period; most marsh vegetation was dead at the 
time of the study except for Hydrocotyl; substrate composition' 
in the drainage cut appeared to be fine organic matter over- 
lying fine sand; water deyth in the marsh was.ayproximately 

I . -  
1-2 inches while the drainage cut was approximately 10-12 inches. 

- . . 
- 
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1 Table 1 (Continued) 000066 

~ : ~ ~ ~ , J  

Forested Swamp: 

11 ,a Station 1 -- Located in forested swamp 50 yards off 
testern end of shorter drill canal; station was located 

1 fn.drainage cut which emptied into the drill canal; flow 
.'between swamp and drill cana'l was evident during .the study; 

' .  vegetative community consisted of cypress, water tupelo with 
. understory of lizard's tail (Saururus cernuus), bulltongue 

- '(Sa ittaria falcata), coontail (Ceratophyllum demersum), . 1 water -9-1; dept of approximately one foot; substrate appeared 
to be composed of fine silt overlying fine sand.. 

1 Station 2 -- Located in forested swamp 50 yards off 
eastern end of shorter drill canal; station was located 

1 
in drainage area which had flow emptying to the drill canal 
during the study period; vegetation same as described for 

* 
Station 1; water depth was approximately one foot; substrate 
appeared to be fine silt overlying fine sand. 

1 Station 5a -- Located in drainage cut at end of longest drill 
canal; forested swamp composed of cypress and water tupelo 
with an understory of bulltongue, lizard's tail; water depth 
was approximately one foot; substrate appeared to be fine 
silt and sand. 

Station 9a -- Located in forested swamp, east of Station 9 
which is approximately one mile from the mouth of the SNGP 
canal; vegetation consisted of mainly cypress, water tupelo; 
depth of water approximately 3/4 - 1 inch; substrate ap- 
peared to be high in organic content, especially decaying 
or partially decomposed vegetation. 

Station 7 -- Located in forested swamp off west side of SNGP . 
canal (approximately 1/2.mile from canal mouth); cypress, 
water tupelo, red maple were predominant trees; understory 
vegetation consisted of bulltongue (Sa ittaria falcata), 
banana lily (Nyrnphoides aquatica) an he-T- izard s -water 
depth of 6 inches, substrate appeared to contain large 
ambunts of decomposing organic- hatter. 



TABLE 2  
WATER LEVEL SUMMARY (FT - NGVD) 

RARATARIA WATERWAY 

~ a y o u 2  ~ a ~ o u ~  
I C N  a t 1  B a r a t a r i a  . . B a r a t a r i a  
A l g i e r s  a t  a t  

Lock R a r a t a r i a  Laf  i t t e  

Mean Annua l  Ex t reme High 

Mean High  

Hean Annua l  Ex t r eme  Low 

Mean Low 

Mean W a t e r  ~ e v e l ~  

Mean T i d e  ~ a n ~ e ~  

D a t e  S o u r c e :  COE 

1 - 1 9 5 8  t h r o u g h  1980  

2 - 1 9 6 2  t h r o u g h  1980  

3 - 1 9 6 3  t h r o u g h  1 9 8 0  

4 - Rased  upon  a v e r a g e  of mean h i g h  a n d  mean low s t a g e  

5 -' Based  upon d i f f e r e n c e  o f  mean h i g h  and  mean low s t a g e  



TABLE 3 
GROUND AND MATEH SURFACE ELEVATIONS (FT - NGVD) 

BAYOU AUX CARPES 
. JANUARY 1985 . . 

Swamp/Marsh Left Swamp/Marsh Right 
Transect Ground - hater Ground - Water 

1 1 A 1.53 
1.60 1.60 1.63 

1.27 1.60 1.65 1 67 
1.61 1.67 

I - B 1.49 -- 1.28 1.73 * 
1 54 1.59 1.27 1.73 

i C 1.05 1.53 .I.o2 1.65 
1.00 1.54 1.12 1.69 

D 0.44 0.97 
1.04 0- 

* 

,Total of 22 Ground Observations 
. . . . Maximum . 1.65 

Mean 1.23 
- .. - ... Vinimum I . 0.44 

'*water level below ground surf ace 

Total of 17 Water Observatior. 
Ma.x imum 1'. 80 
;.lean 1 5 4  
ia i  n imum 0.00 



TABLE 4 
MTER CHEMISTRY-CHLORIDES (mg/L) and SALINITY (ppt) 

BAYOU Am CARPES 
JRNUARY 1985 . . 

STATION -Fl CL STATION MTE TIME 

130 2 1/20 1200 
140 5 1/23 0800 
170 7 1/20 1230 
180 9 1/20 0800 
190 1Oa 1/20 1330 
210 10 soil 1/19 1535 
220 11 1/20 1400 
24 0 
240 
250 
210 
110 
110 
130 
70 
7 0 

280 
290 
300 
29 0 
220 1 
100 
110 
250 
290 
260 I 
150 
140 
7 0 

-54  - 

. . 
CL 

250 
,260 
220 
430 
300 
800 
49 

Sal (ppt) 

0.5 
0.5 
0.4 
0.8 
0.6 , 

1.5 
0.1 

I 
I 

1 
I I - 

. . 

51 I . 
52 
54 
6 5 
77 

130 . .  
200 . . 

4 . I 



TABLE 5 
WATER CHEMISTRY (mg/L) 

BAYOU ArJx CARPES 
JANUARY 1985 

Org. N T-P 'IUC 

0.78 0.11 14 
Ob87 0.11 14  
0.90 . 0.14 17 
0.93 0.10 12 
0.79 0.10 15 
1.23 0.15 19 
01 50 Ob36 11 
0.72 0.34 12 
0.68 0.34 12 
1.00 0.38 11 
0.84 0.37 15 
0.84 0.36 14  
0.60 0.22 15 
0.80 0.16 1 14  
0.76 0.20 1 15 
0.72 0.14 14  . 
0 . 80 0.14 14  
0.25 0.18 15 
0.96 0.34 15 
0.82 0.33 15 
0.90 0.33 '1 14 
3.58 0.37 44 
1.58 0.14 22 
0.92 0.13 21 
1.07 0.30 15 
1108 0.20 21 
0.91 0.19 18 
1.20 1 0.64 1 11 
10-12 0.50 13 

0.17 0.56 8.0 



TABLE 5 (continued) 

r 

Org* N T-P TOC 

0.71 9.48 14 
0.72 0.43 12 
0.72 0.36 11, 
0.80 0.39 12 
0.80 0.38 13 
0.97 0.42 13 
1.10 0.41 14 
0.90 ' 0.34 13 
0.74 , 0.50 12 
0.87 0.53 11 
0.90 0.55 10 
0.80 0.30 9 
0.80 0.56 8.3 
0.60 0.56 8.6 
0.85 0.52 9 
0.84 0.46 12 
0.89 0.36 14 
0.87 0.48 11.5 
0.92 0.40 16 
0.93 0.34 15 



Table 6. 

\; 

TL 
; 3 Carrpound 
?Z 
r' ? Aldrin 
(3 Hep tachlot .  

Hept-dchlor mi& 
Alpha-m 
Beta-EMC 
Gam~--Owc (Linciane) 
Del ta-RHC 
Endosulfan I (Alpha) 
Dieldrin 
4.4'-mr (P,P'-mr) 
4.4'-DDE (Pep'-DDE) 
4.4'-WD (PIP'-DOD) 
Endrin 
Endosulfan II (Beta) 
Endosulfan Sulfate 
Chlordane (lkch, Mixture) 
-1242 (Aroclor 1242) 
PCB-1254 (Al:OClOr: 1254) 
PCB-1221 (Araclor 1221) 
PCB-1232 (-lor 1232). 
PCB-1248 (Aroclor 1248) 
PCB-1260 (Aroclor 1016) 
PCb1016 (Aroclor 1016) 
Toxaphene 
Endrin Aldehyde 

. Hethoxychlor 
hisutre O 

Sediment pesticides ( 

Sta. 2 

80U 
ROU 
80U 

' 80U 
BOU 
80U 
8OU 

2oou 
200u 
700U 
700U 
70W 
70W 
700U 

lOOOU 
800U 
80W 

60000 
800U 
8MW 
BOW 

60000 
800U 

lOOOOU 
l0OOU 
700U 
90 

Sta. 3 

U - Uatetial was analyzed for but not detected. 3 

Sta. 4 

.: 
e,), bayou Aux Carps. 198% 

Sta. 10a sta. 10 

200U 
200u. 

2 0 0 U  
a .2Q0U 

WW 
20UU 
?Ow 
30U 
30U 
70u 
7W 
70u . 
70U 
700 

lOoU 
200u 

20000 
7000 

2 0 m  
2000U 
20000 
700U 

2i)OUU 
2000U 
1000 
200U 
78 

Sta. 11. . '  
l0U 
100 ' 

. 10U 
' 10U a' 

. 
10u 
10U 
.20U 

. 20U 
40U 
40U 
4 w  
40U 
40U , 

6W 
low . 
l0OU 
50rW 
loou 
loou 

, low 
500U 
10ou 
900U 
60U 
80U 
67 . 

I concentration :is the nrinimun 'detection l imi t .  . . 



Table 7. Benthic ?!acroinvertebrates, m l i t a t i v e  ~ b l l e c t i o n s  ,G 2 <; j 7 .J 
Bayou aux mPSt m i s i a n a ,  January 1985. 

X 
X 
X 

X 

X 

EPHPIEmFrEI?A 
Siphlonuridae (damaged ) X 

OMNATA 
i a  marcella X 

langipennis X 
.Coryphaeschna ingens X 

X 
X 

X 
X 

X X X 
X X . X 

X 

f WSTACEA 
Hyalella azteca 
Galmarus sp. 

C iiizmrsp. 
tSrceus sp. 
Astacidae 
dbtacidae, p-. Cambarellinae 
Palaemmtes kadiakensis 

. . . . -  

X 

X 

X 

X 

X 

x 
X 

3 - .  
PhyBelh bte&trnpha p i l a  
Stagnlcola rp. 
Henetus sp* 
bssaria ap. 
~ e v a p e x  ap. 

X 

X 
X 

I x 
x 

14 
I 

X 

x 

9 

x 

X 
X 

X 
1 . . 

I - I 

X 
X 

x 

X 
X 

X 

X .  

9 

x 
X 
X 

X 

X 

- x 
I 

X . 

- x 
x 

9 14 
I '  I - '  



. . Table 8. Fish Collected, %you Aux Carpes, Lmisiana, January 1985. 

~fgraul idae 
Anchoa mitchilli" 

- - 
hndulus cingulatus 

Centrarchidae 
Elassana zonatum 
Lepamis punctatus 
L. sp. - 

5.tuar ine species 





BAYOU AUX CARPS 
JEFFERSON PARISH, LOUISIANA 
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FIGURE 3 

HYDROGRAPHIC MONITORING LOCATIONS 
BAYOU AUX CARPES 
JANUARY 1985 



FIGURE 4. 
Stat ions  for  water qual i ty  sampling, 

Bayou Aux Carpcs-Study 
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FIGURE 6 

WATER LEVELS 
BAYOU AUX CARPES 
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FIGURE 9 
RAINFALL 

BAYOU AUX CARPES 
JANUARY 1985 
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FIGURE 11 
WATER LEVEL COMPARISON ON 1/16/85 

BAYOU AUX CARPES 
JAWARY, 1985 
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FIGURE 12 
GROUND SURFACE TRANSECTS 

BAYOU AUX CARPES 



PICURE 13 I 

FRE@JEWY OF DAILY WATER LEVEtS FOR 1984 AT THECOE ALGIERS AND BARATARIA WAGING STATIONS. 
BAYOU AUX CARPES , LOttI SIANA 

Elevation (FT - NGVD) 

Elevation (IT - NcVD) 
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FIGURE 14 
WATER LEVELS, CHLORIDES AND DYE TRACER 

SNGP CANAL AT JCT* WITH ICW 
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MGURE 15 
DYE TRACER STllIlY 
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JANUARY, 1 9 8 5  

. W 
- 3.25 RRS. . 

. PIPEI~INE 
CANAL . BAfVITE.RTA !1ATERttAY 

I .  

I .  

I t t t t t 
'BAYOU AUX . . SNCrL 
c~r ,res P e 

'.KT. WT.TII SNCI'I, i cir 

CROtlN . 
POT trr 

FLENTNC CANAL 
NEAR UARATARI A 



- 3  1 -  

FIGURE; 16 
oouwi 

WATER LEVELS,  TOTAL ORGANIC CARBON AND TOTAL ORGANIC NITROGEH 
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D:.':CU :a'VX CA?.PS  - - , 9 -  . 
U,!;t'z;! 

1.25 
Y 

LEVEL a~ . .  0, 
ur 1.15 

ORGAh'I C N 1  TROGEN 

I 
.o 

C O N C E N r n T l  ON 

1/18/85 . . - - 
DATE - TI?E 



I : . - - . - .  
. . 

, . 

; s: 
. . 

! I 
1 

W a t e r  - 

FIGURE 17 
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FIGURE 18 
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FIGLIRE 19. 

SEDIMENT S I Z E  COIIPOSITION, CANALS AND ICIJ, 
BAYOU AUX C+RPES. 
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FIGURE 20. 

SEDIMENT SIZE COIQOSITION, FORESTED SWAW AND YA!SH, 080U94 
BAYOU AUX CARPES. 
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FIGURE 21.  

SLDIMENT SIZE CO!.IPOSITION, FORESTED SWlUP Ah?) IfARSH, 
BAYOU AUX CARPES, 
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APPENDIX A 

gorPcy Canal-Bayou Barataria Levee Project  Harch 31, 1976 

t 

[ i . .  . . ;  ' 

: 

As r t q u u t e d ,  w have ~ u m e y e d  the nobject project  m d  of fe r  t he  foUavLng 
wnclusions. The 3,700-mcn t r a c t  of vetlands, as it pr teent ly  r e l a t e s  t o  
the rubject project ,  reains  8 rrlrrable and viable parcel of wmup und marsh 
uea.  I n  d e w  of the value of this reeource, we consider Regsan Vl 's  deci- 
#ion to r e q u u t  use of 8 floodgate i a r t u d  of a p w i n g  a t a t ion  aa reasonable, 
mppropriate, mid juotifiuble.  @ 

Por your information. 

M: your request, ve revieved the present s t a tus  of the aubject project  mid 
deternintd i f  d a t i n g  a l t n n t i o n s  have Smpoired the functionlag of fhe 
3,700-acre vetlonde to the extent t ha t  cnvlronmentd -act8 of completing 
the project  <i.e., ptanped drabage  of the u a t h d s )  would be The 

'rcvin was cwpleted the vaek of ?&Y& 22 and caasisted of briefings, a 
ai te  visit t o  the project srrra md aorrouadirrg environs, and a rwiew of 
~ ~ b l e  doctmmato- The b r i e f i a ~ s  uere by M r .  Peter W. m a v a g e  of your 
off ice  and by o d f  PsPbere of the btcv O r b 5  DSstrict Corpa of &gineers 
of f i t e  (Ust of attendees a t  Hard 23, 1976, meeting %a attached). The 
mite-asit van accompUshed v i t b  the aid of a helicopter. P a n i n s o t  docrr- 
-8 Ytre prodded by th8 ax! rtlff. 

To -late o\n @dinarion, it W S U  be a e e s r w  to br i a f ly  d u d e  the 
a t e  &d the project --they r a t e  -to ?he Earat.rirr D w  q s t m .  

.me sit. - %e c a n a l - ~ a y ~ ~  ~ - Y N  im p r o j e t  ii- i l . 7 0 0 = ~  
(118.4squuclolile) t r a c t  b u t e d  a u r  .the b u d p a t e r r  of the barataria 8- . 

9etem. The 3,700 acru (5.8 r q u r e  W) of the project vfth w h i c h  n 
ua coacerned 3s pr tdudnar t ly  8 f re rbva ter  8p tm of arraly q .ad sopa . 
r u s h .  Sbe a i t e  19 near sea level, h u  an fPpcrcept1bI.e g n d f s n t ,  od i. 
- j e ~ t  tD 8 r-t fid.T b f l u c ~ c e  (0-25 foot).. -. . . 

. . 
The bara ta r ia  Bay drainage basis ,  ineludinz t h e  3,f OO-acre mite, L a p p r m i -  
~ t e l j  1,900 aqua= a l e e  rod i r  characterized by distinct p ~ r l l d  w o n  
of vegetation vhlch are aoted ba&u. 



I reahvater  owgmps - Beadvaters of the basin featur ing marep forer ta  
(cypresr, gum, etc.) with s a l i n i t y  Z t r r  than 1.ppt. 

. - 0  Preahwater maraher - hmediately  reaward of rruamps .ad comprised 
mainly of herbaceous vegetation vith m a l b i t y  l e a s  than 1 ppt; 

, a t e n s i v t  in upper-cmtral portion of barin. 

. . . . ~ a t e n a e d i o t e  and brackish marshes - Transi t ion zone fmm f resh  t o  
m a l t  marsh w i t h  r a l i n i t y  5 t o  10 ppt. 

S a l t  m r s h  - Hoot merrvard extension of vegetation (except f o r  ecat- 
tared mangrove stands near roms of the  i s l e s )  vith average e a l i n i t p  . mear 17 ppt. 

Rm the  above it can be seen tha t  thoee vegetational tones a r e  highly wr- - re la ted  v i t h  a epac i f ic  s a l i n i t y  regime; thus rhowing t h a t  r p a t i a l  and 
taaporal  var ia t ion  i n  the ralinitp gradient ir cootrolled by freahwster 
runoff from the drainage basin where the .nnual r a i a f a l l  averagas 60 fncher. 
Reverralr of gradient occasionally occur during periods of high -off from 
the Mississippi River. 

1 According t o  the  reports  rev iwed,  Louisiana leads all e t a t e r  in the  v o l w  
of  connercial f i s h  and r h e l l f i s h  harvested. Ninety percent of t he  harvest 
i r  of ertuarine-dependent mpeciee. Barntaria Bay, in turn,  i e  deocribed rs . 
the eingly most productive estuarine area d o n g  tbe Louirisoa coast. Reports 
of  the LSU Center f o r  Wctland Rcsourccs c lear ly  b d i c a t t  tb t  Louisiana 
es tuar ies  oue t h e i r  hlgh productivity la rge ly  to t h e  extenrive e y s t a ~  of . 

C / ~ a r r r h t s  and cnronpe a t  the land-water in te r face  and to the  broad, braclrirh 
zones *are r a l i n i t y  f luctuat ions  a r e  tempered by coatinuoua froohwater 
inputs from i n t e r i o r  r torage are- ($.eon the frerhwater rv.mp8 m d  ~ u r s h u ) .  . 

P o  Project  - The Earvty Canal-'&you Barataria project  inoolven hi d i r -  
t i n c t  rubareas : 

I An 8,000-acre t r a c t  vboae levees and pumping s t a t i ons  a r e  i n r t r l l e d  ' 

aad operated by loca l  interemto. 
I 

I r A 3, tObacre  t r a c t  m e d i a t e l y  reaward of the 8,000-acre t r a c t  which 
wae ualeveed m d  undrdnad at the beginning of the federa l  project ,  

! 
For purpotra~ of t h i s  diacruoicm, refereace to tba "federal project" 

1- i . - 
v i l l  . a l lude  - r p e d f i d y  t o  the 3,700-acrc . - .  . t rac t .  

- .  
i 
, . Canr t ruc tbn  of i n i a a l  lcvser  fa r  tha "fcdaral project" were. complatd by 

. tbe Corps of Eugbeers  in ibvasber 1973. Cap* i n  the bvee were $aft a t  1 ; .  . Bayou Atn Cupem, the Southam Natural Cam p i p c l h e ,  m d  a p a r t i d  opcrdag 
. at k y o u  Dor Fmpillea. Subeoquent t o  completion of t b  l e m e , v 3 ~ c d  inter- 
. .otr  have wsqtleted clorura of  the  Bayw kcx Carper opening u r k  Cfgp"llbe2l 

fill, P h  c a l l  f o r  reel-tion of thn 3 , f b W a C ~  trrct by p m  d r r i ~ g e  
+ia p m h g  mtatiorr t o  be inr tn l l ed  a t  tho Bayou Aux Carper Josum. A t  

1 p t w c n t ,  circulation of va t e r  betveen the 3,700-awe t r a c t  rod the h t r a c o u t r l  
Waterway i 8  ria the Southern Natural C u  p i p e h a  c d . '  



APPENDIX A (can't) 

Imor tance  of S i t e  - Freshwater m a w s  and marshes la  coastal  artas p e r f o n  
. m w e r d  c r i t i c a l  functions includlns: 

. .* Ef f l c i e n t  producers of organ1 c matter which mupport m'indi6apow 
fauna, and a u r p l w e ~  a r e  q o r t e d  t o  f u e l  d o w n s t r a  aystaaa. 

. . 
. '  S a m  aa freshwater storage and recharge areas which control  t he  

r a t e  and t h i n g  of freshwater inputs t o  downstretan e s t w i e a ,  thus 
maintain 8 broad tone of r a l i a i t y  gradient throuahout t he  year. 

. . . 
Support an indigenoue f l o r a  and fauna which is of d i r ec t  value t o  
man f o r  recreation,  es the t ics ,  rpor t  firhisag, and timber production. 

B u e d  on observations made during our v i r l t ,  the  3,700-acre t r a c t  l a  o t i  11 
performing dl of the above f tmc t iou .  The Cypreaa-Tupelo Swamp and the  
f resh  rrorshes vill remain viable a s  long rs they a r e  notrdrafned. X t  Is 

C masunable t o  expect tha t  they will continue t o  produce significant qusnti- 
t l e s  of organic matter t o  fue l  the eyatun. Closure of Bayou Aux Carpee and 
the reduction of rheet f lw from tbe eyataa haa undoubtedly lsesened the 
eaport  of organic matter t o  duwnotream myatens; hwev l r ,  the  Southera 
Natural Gas pipel ine canal s t i l l  aerves u, a m j o r  nrport  route  of organic 
mater ia l  produced i n  tlie avamps and aarrhes. I a s t a l l a t i o n  of a floodgate 
8t Bayou .iiux Carpee, as recmended  by EPA Rcgion V I  vould provide an 
addi t ional  avenue f o r  csrport of de t r i t u s  t o  downstream sys tms .  

Perhaps the most isportant  function of the  freshwater a w e s  and ~ r r r shes  
i n  the  Barataria Bay s y s t m  is the emeliorat im of f luctuationo in fresh- . 
water inputs  t o  the estuary during periodic vet and drp perlodo. Since 
the rwamp and mr3h  b e  i n t a c t  a d  connected to  the rest of the ryatea  trie 
the  pipelino ad, t N e  important function it sti l l  talring place. 

According t o  reports  of the LSU Centar f o r  Wethad Raaources, the a-ty 
of Baratar ia  3a9 l a  detenrined by basin  runoff aad inputa f r m  the  ~ i i s r i p p i  
River. The basin runoff, however, is the major deteminrrrt of the oalirri ty 
gradient and a b o  sentem ia a Suffering u p a c i t y  t o  aa in t a ln  uni torn r d l a i t y  
throughout the va te r  year. According t o  t b m e  ranm reports,  the 3.73b~c+e 
t r a c t  is pa= of the zone of major freahvatcr r torage f o r  tha Baratar ia  Say 
mystan. b s a  of ouch atorage u e a o  v i a  drafnage incrersar  the  aapUtude 
of  a d l a i t y  variations in the brackish +ma. 

A bxiaf esanrple i l l u a t r a t e r  tbe chaage i n  f reshvater  -off 3 ra rac t e r l s t f c s  
brought about' by pump dr-e: - - .  . 

Hydrologic data: 

- .2. Annun1 runoff - 20 inches (40 inchu, wnatzued by arapotraaapirrrtion) 
. . .  

-3. Rate of diseh.r,e fotluwing r a i n f a l l  = 0.23 he?! per drJ. 
. . 
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1. Prom 2 above, the  mean annual runoff r a t e  from 3,700 acres  - 8.5 c f s  

I p f . . 
2. 'Prom 3 above, the m f f  r a t e  fol lavlng r a i n f a l l  - 31.1 cfs 

. . 
I Based on this m a l y s i s ,  i t  i r  apparent that the t n i t i a l  130-cfs p w p  t o  be 

b s t a l l e d  dl1 m v e  &fall at  a rate f i v e  times grea te r  than the  na tura l  

8 1 .  - . .  mystem. Ae pointed out by the Corps, the  i n i t i a l  150-cfs i n s t a l l a t i o n  vill 

i 'only dra in  a portion of the  area. Larger-capacity punpa trill u l t b a t e l y  
be i n s t a l l ed ,  thus fur ther  increasing the  r a t e  of de -ua t e r iu  as compared 

a 1 with the natura l  mystmn. 

Final ly ,  we have no doubt t ha t  the . x i s t i ng  3,700 acres  of wetlands con- 
tinues t o  support an indigenous b io t a  of d i r e c t  value t o  man. The present 
diking of t he  3,700 acres of vetlands nay have reduced publ ic  access t o  
t he  area; but it f a i l s  t o  e l i n ina t e  any of  the  recreat ional ,  e s t h e t i c a l ,  
or rport-fisliiag features  of the  t rac t .  I n  addit ion,  t he  po ten t ia l  t h b e r  
value of the  cpprcae trees r a i m . a s  rcaewable resource i f  the area  i e  
not  drained. 

Writers: L8.B. Tebo, Jr., S U ,  Region IV 
Delbert 8. Ricks, S U ,  E e ~ i o n  IV 
Thonas 8. Caander ,  SM, Region I V  
Victor W. Lambou, EIlbS Lob., Lae Vegas 




